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NORTHERN  ARABIA 

THE  EXPLORATIONS  OF  ALOIS  MUSIL 
John  Kirtland  Wright 

desert  zone  of  northern  Arabia 
I  and  Mesopotamia  is  exceptionally 
^  rich  in  historical  and  geographical 
interest.  Preserved  in  Babylonian  and 
Assyrian  tablets,  in  Old  Testament  records, 
and  in  the  writings  of  Greek,  Roman,  and 
Moslem  historians  we  find  many  references 
to  the  nomadic  tribes  of  the  waste  lands 
beyond  the  settled  country.  Cuneiform 
inscriptions  tell  of  campaigns  of  the  great 
military  monarchs  of  Assyria  westward  to 
the  Euphrates  and  l)eyond.  Within  the 
frontiers  of  Rome  and  Byzantium,  which 
crossed  the  northwestern  edge  of  the  desert  zone,  towns  flourished, 
forts  and  paved  roads  were  built,  and  with  the  coming  of  Christianity 
churches  and  monasteries  were  established,  where  now  all  is  barren 
and  deserted.  The  clue  to  much  of  the  early  history  l)oth  of  Judaism 
and  of  Islam  may  be  sought  in  the  relations  between  the  free  rovers 
of  the  ojK'n  wilderness  and  the  settlers  in  the  oases  which  fringe  the 
desert’s  margin  and  are  hidden  in  the  basins  within  its  spacious 
interior. 

from  the  earliest  times  northern  Arabia  has  lain  near  the  very 
heart  of  the  “known  world”  of  geographers;  nevertheless,  even  to¬ 
day  it  offers  to  the  pioneer  explorer  the  allurements  of  the  unex¬ 
plored  and  to  the  scientist  a  vast  and  almost  untouched  field  for  in- 
tensivi-  study;  there  still  remain  here  tracts  that  have  never  been  seen 
by  western  eyes. 
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Among  the  explorers  of  northern  Arabia,  Alois  Musil,  now  Pro¬ 
fessor  of  Oriental  Studies  at  Charles  University,  Prague,  holds  a 
unique  position,  by  reason  of  the  extent,  continuity,  and  thorough¬ 
ness  of  his  observations.  Through  the  generosity  of  Charles  R 
Crane,  Esq.,  the  American  Geographical  Stxriety  is  enabled  to  publish 
the  results  of  Professor  Musil’s  expeditions  of  1908-1915,1  the  routes 
of  which  are  shown  on  Figure  2.  The  purpose  of  the  present  artide 
is  to  explain  something  of  Musil’s  methods  in  the  field  and  to  indi¬ 
cate  in  a  ver>’  general  way  the  most  important  geographical*  results 
of  his  many  seasons  of  wandering  in  Arabia  and  of  his  years  of  re¬ 
search  into  the  historical  geography  of  that  peninsula.  To  arrive  at  a 
l)etter  understanding  of  the  reports  alx)ut  this  region  that  have  come 
down  from  antiquity;  to  gain  some  insight  into  the  origin  and  evolu- 
tum  of  monotheism,  a  concept  which,  perhaps,  is  jieculiarly  charac¬ 
teristic  of  the  thought  of  desert  folk;  to  throw  some  light  on  the  part 
that  Arabia  has  played  in  the  broader  history'  of  civilization:  these 
were  the  general  objectives  sought  and  they  could  lie  attained  only 
through  a  minute  study  of  the  country  and  people.  Most  modern 
scholars  who  have  treated  the  history  of  desert  Arabia  have  not  had 
sufficient  mastery  of  detailed  topographical  and  ethnographical  facts 
to  warrant  many  of  their  conclusions  and  generalizations. 


RtXATIOXS  WITH  THE  BeIXDUINS 

Although  peace  and  public  security'  now  reign  throughout  much 
of  interior  Arabia  under  the  strong  rule  of  El)en  Sa‘ud,  this  condition 
is  altogether  exceptional.  The  normal  state  of  affairs  is  one  of  N'ir- 
tual  anarchy'.  Under  the  Turkish  regime  the  real  authority  of  the 
government  did  not  extend  Ijeyond  the  borders  of  the  oecupied  ter¬ 
ritory;  Turkish  garrisons  in  the  remote  frontier  posts,  instead  of 
holding  down  the  desert  tril)es,  were  more  often  virtually  l)eleaRuered. 
In  the  open  desert,  tril)e  warred  with  trilie.  The  Shammar  declare 
that  what  agriculture  is  to  the  fellah,  or  settler,  raiding  is  to  the 

*  Professor  Musil's  works  as  published  by  the  Society  will  consist  of  six  volumes,  forming  iht 
first  six  numb<*rs  of  a  series  .4m<rifa>i  Grographical  Sodety,  Orirnlal  RxpKtralions  and  Studies.  Of  thu 
series.  No.  i,  "The  Northern  HegAz"  was  published  late  in  ioz6.  The  other  volumes,  which  will 
ap|M‘ar  in  the  near  future,  will  be  as  follows:  No.  2,  "  .4rabia  D«-serta  No.  3.  "  The  Middle  Euphrates  ; 
No.  4.  " Palmyrena”:  No.  s,  "Northern  Negd";  No.  6,  "The  Manners  and  Customs  of  the  Rwala 
Bedouins.”  Musil's  routes  as  described  in  each  of  these  volumes  are  shown  on  Figure  2.  Three  maps 
accom()any  Musil's  works:  "Northern  Hegiz."  1:500,000;  “Northern  .\rabia,"  1:1,000,000  (in  4 
sheets):  and  "Stiuthern  Mesoi>otamia,''  i:  1,000,000.  In  the  present  article  definite  page  references 
can  be  given  only  to  "  The  Nt)rthern  Hegftz."  which  is  in  print,  and  to  the  first  part  of  "Arabia  Desetta, 
which  is  in  i>age  proof  form  at  the  time  of  writing.  In  Professor  Musil's  work  .Arabic  names  are  trans- 
literaterl  according  to  the  continental  European  scheme  of  transliteration.  In  the  present  article,  how¬ 
ever,  the  transliteration,  even  in  quotations,  follows  the  English  usage,  except  in  Figure  2. 

•  In  the  footnotes  and  ap(>endixes  to  Musil's  works  there  are  included  many  citations  and  di^ 
cussions  which  should  be  of  interest  to  every  student  of  Oriental  history — ancient,  medieval,  or  modem. 
In  the  present  article  no  attempt  is  made  to  deal  with  these  more  strictly  historical  questions.  nordoM 
the  scope  permit  of  comparison  with  other  geographical  studies. 
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nomad,  who  spends  the  whole  year  in  hostile  incursions  on  his  neigh- 
l)or’s  camps  and  camel  herds.* 

A  Bt^louin  yearns  for  booty  day  and  night,  not  so  much  to  enrich  himself  with 
it  as  for  the  thrill  of  capturing  it;  and  the  greater  the  danger  the  more  alluring  the 
adventure.  .\s  soon  as  the  booty  is  safe  in  his  hands,  it  ceases  to  please  him:  he 
gives  away  what  he  has  captured  and  plans  whither  to  go  after  fresh  loot. 

The  Bedouins  consider  fighting  as  a  sport.* 

Not  only  was  in- 
teririhal  strife  the 
order  of  the  day, 
but  outlaws  and 
roblters  lurked  a- 
rountl  the  water 
holes  awaiting  an 
opportunity  to 
strip  and  plunder 
the  helple.ss  trav¬ 
eler.  W  hen  threat¬ 
ened  by  strongly 
armwl  parties  these 
marauders  would 
seek  refuge  amid 
the  trackless  ra¬ 
vines  and  crags  of 
the  lava  fields  or 
in  the  many  other 
sanctuaries  afford¬ 
ed  by  the  bound¬ 
less  desert,  where 
even  the  Bedouin 
himself  dared  not 
follow.  The  nom¬ 
ad  s  lawlessness, 
his  lust  for  l(K)t, 
and  his  supreme 
disregard  for  hu¬ 
man  life,  rather  than  any  religious  fanaticism,  w'as  w'hat  rendered 
traveling  in  the  deserts  of  Arabia  so  extremely  precarious.  Fanaticism 
IS,  rather,  the  product  of  the  oasis  towns. 

Such  l)eing  the  condition  of  public  safety  under  which  his  ex¬ 
plorations  had  to  l)e  made,  Musil  soon  liecame  convinced  that  he 
could  accomplish  little  of  scientific  value  without  the  protection  of 
the  head  chiefs  of  the  powerful  tribes  in  each  of  the  regions  he  was  to 


Fig.  2 — .\Iois  Musil’s  routes  in  Northern  .\rabia  as  described  in 
the  volumes  now  beinc  published  by  the  .Vmerican  (Geographical 
.Society.  Place  names  on  this  mjp  are  transliterated  as  in  Musil's 
works. 


‘Nonhem  Negd,  Ch.  i. 

*  Arabia  Desorta.  p.  424. 
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Nnsit.  Doujjhty  had  tried  the  experiment  of  traveling  as  a  humble 
physician,  trusting  his  skill  as  a  healer  and  the  integrity  and  force 
of  his  character  to  carry  him  through.  As  a  result  he  was  always 
more  or  less  at  the  mercy  of  his  hosts,  often  unable  to  control  his 
movements  from  place  to  place  and  hampered  in  his  facilities  for  ob¬ 
servation.  Musil,  on  the  other  hand,  by  cultivating  and  maintaining 
an  intimate  friendship  with  Xalal  el)en  Fayez,  chief  of  the  Beni 
Sakhr,  between  i8()6  and  1902  was  able  to  carry  out  extensive  ex¬ 
plorations  in  the  Biblical  lands  of  Moab  and  Eklom,  the  classical 
Arabia  Petraea.* 

Pursuing  a  similar  policy,  the  confidence  of  An-Nuri  el)en  Sha'lan. 
head  chief  or  “Prince”  of  the  Rwala,  the  mightiest  tribe  of  .Arabia 
(Fig.  3),  was  subsequently  obtained.  Through  the  aid  of  An-Nuri 
the  journeys  of  I9o8-iq(K)  and  of  19 14-191 5  were  carried  out,  and 
at  his  headcjuarters  Musil  l)ecame  acquainted  with  the  chiefs  of 
other  tril)es,  “l)efore  whose  countenance”  he  was  enabled  to  xnsit 
domains  l)eyond  the  territory  of  the  Rwala  proper.  For  instance,  a 
friendship  established  with  ‘Awde  abu  Tayeh  of  the  Hwe^at,  whose 
wounded  arm  Musil  cured  at  An-Nuri’s  camp  in  1909,  was  confirmed 
in  1910  when  Musil  visited  the  Hwetat  at  their  encampment  on  the 
stepix's  east  of  MaTin.  ‘Awde  made  easy  an  extended  journey 
through  the  northern  Hejaz  in  1910,  supplementing  to  the  south 
explorations  carried  out  in  1898  and  i<>02.  .A  similar  friendship  with 
Nazel  el)en  Thneyyan  of  the  Shammar  made  ix)ssible  the  great  jour¬ 
ney  through  northern  Nejd  in  1915. 

.•\n-Nuri  was  known  in  the  desert  as  bhnxlthirsty  and  remorseless; 
he  himself  lx)asted  of  having  killed  with  his  own  hands  no  less  than 
120  men,  and  others  told  a  dark  tale  of  how  he  had  shot  two  of  his 
own  brothers.  Since  Musil  had  himself  taken  part  in  a  raid  against 
a  clan  of  the  Rwala  in  company  with  his  friends,  the  Beni  Sakhr,  his 
approach  to  An-Nuri  was  Ixith  difficult  and  dangerous,  but,  once 
friendly  contact  had  lx?en  established,  he  was  received  on  equal 
terms  by  the  Rwala  chief — an  unconscious  tribute  to  his  knowledge 
of  the  vernacular  of  the  desert  and  of  Bedouin  psychology  and  morfs. 
He  scK)n  lx*came  more  than  a  mere  friend  of  An-Nuri;  assuming  the 
position  of  intimate  adviser,  on  (X'casion,  he  even  served  as  .\n- 
Nuri’s  trusted  emissary  to  hostile  tril)es.  He  was  accepted  as  a  mem- 
Ix'r  of  the  ruling  family'  of  the  Rwala  and  more  than  once  actually 
nnle  at  the  head  and  in  command  of  the  migrating  tril)esmen.  He 
tells  of  the  manner  in  which  he  maintained  his  position: 

It  was  generally  known  that  the  Prince  was  my  close  friend;  but  I  did  not  alio* 
any  of  the  chiefs  to  become  too  intimate.  My  detxirtment  toward  them  all  •’3' 

*  In  the  course  of  these  explorations  he  discoverr-d  the  famous  Qujeyr  ‘.-Xmra  (Fik.  ii)  nearlte 
head  of  Wadi  Sirhan,  the  only  known  Moslem  buildinK  decorated  with  wall  paintinits  which  dalestm* 
as  early  as  the  eiRhth  century  of  our  era.  See  Ku^ejr  ■.\mra.  2  vols..  Kaiserliche  Akademie  der  t'*- 
senschaften.  X'ienna.  1007.  I 
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kindlv  ainl  courteous,  but  it  was  reser\'ed  whenever  any  of  them  sought  to  treat  me 
as  his  e*|ual.  In  such  a  case  I  pretended  not  to  hear  what  was  said,  or  else  I  replietl 
curtlv  in  the  negative,  immediately  afterwards  engaging  the  man  in  a  pleasant  con¬ 
versation  as  though  nothing  had  hapi^ened.* 


The  Rwala  are  the  only  true  representatives  of  the  camel  breeders, 
or  Bedouins  in  the  strict  sense  of  the  word.  Camping  and  migrating 


tin.  j— A  Kroup  of  Rwala  Bedouins  resting  in  the  W5di  SirhSn.  The  figure  reclining  in  the  center 
it  An-Xuri  eben  Sha'lSn,  head  chief  of  the  Rwala  tribe.  (.Arabia  Deserta.  Fig.  17,  p.  1 15.) 


with  this  great  and  powerful  tril)e  lietween  Damast'us  and  the  Nefud 
4.  5.  h),  wearing  the  same  costume  as  its  memlters,  partaking  in 
their  varietl  daily  activities,  the  explorer  was  able  to  observe  their 
nKKle  of  life  in  all  its  details  and  to  learn  much  of  their  keen  but 
liniitwl  ways  of  thought.  Most  of  his  first-hand  observations  among 
the  Rwala  are  systematically  recorded  in  the  volume.  “The  Man¬ 
ners  and  C  ustoms  of  the  Rwala  Bedouins,”  but  numerous  incidents 
relatt*d  in  the  other  volumes  help  to  complete  the  picture.  Limits  of 
space  prevent  any  attempt  to  summarize  the  observations.  A  few- 
characteristic  anecdotes,  however,  may  l)e  quoted. 

Something  of  the  free  attitude  of  other  memliers  of  his  trilie 
towards  their  ruler,  An-Xuri,  who  has  power  of  life  and  death  over 
them,  is  shown  in  the  following  incident.  Once,  when  on  the  march, 
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An-Nuri  was  ol)stinate,  insisting  on  going  in  one  direction  whereas 
the  tril)e  wished  to  go  in  another. 

As  a  result  of  this  dispute  the  chiefs  and  their  clans,  as  well  as  his  nearest  rela¬ 
tives,  left  him,  turning  toward  the  southeast  in  the  direction  of  Al-Labba.  Our 
party  was  thus  diminished  to  the  Prince,  his  slaves,  his  son  Sa'Qd,  and  myselt 
.About  twenty  minutes  after  the  others  had  left  we  were  overtaken  by  a  young  son- 
in-law  of  the  Prince  .  .  .  ,  who  reproachetl  his  father  in  terse  but  vigorous 

words  for  braving  great  danger  because  of  his  obstinacy  and  exhorted  him  to  follow 
the  others.  The  Prince  accordingly  swerverl  his  camel  towards  the  southeast,  and 
we  went  whither  the  rest  of  the  tribe  was  bound,  to  .Al-I.abba.^ 


-.A- 

_  ft?*' 

Fig.  4 — .\  Kwala  tent.  (The  Manners  and  Customs  of  ttie  Kwala  Bedouins,  Fig,  8.) 


In  another  passage  Musil  illustrates  the  Betlouins’  extraordinar\ 
powers  of  reading  tracks  in  the  desert.  On  reaching  an  abandoned 
camp  site  his  companions  examined  it  very  closely. 

.At  such  places  the  nature  of  the  tracks  and  excrement  indicate  whether  there 
has  been  a  camp  of  Betlouins  or  of  the  breerlers  of  goats  and  sheep  .  .  .  and 

likewise  whether  the  camp  has  been  abandoned  for  a  short  time,  for  a  month,  or 
even  for  years.  The  size  of  the  space  where  camels  resterl  through  the  night  and  the 
tracks  of  horses  mark  the  place  where  the  chief  himself  candied,  and  the  size  and 
form  of  the  fireplace  tell  his  name  and  dignity.  As  soon  as  the  visitors  at  such  an 
abandoned  camp  site  have  decidetl  on  the  chief’s  name,  they  know  also  who  camped 
with  him  and  then  seek  the  tents  of  individual  families.  Being  familiar  with  the 
approximate  number  of  camels  ownetl  by  the  individual  tenants,  they  inspect  the 
particular  sjXJts  for  the  camels  .  .  .  ,  look  for  stones  uixm  which  women 

put  their  kettles  and  which  everyone  fastens  in  the  ground  in  her  own  peculiar 
fashion,  measure  the  dimensions  of  the  comjjartment  reserved  for  men,  obsene 
the  depth  of  the  fireplace  in  which  coffee  is  cookerl,  and  distinguish  the  owner.  Then 
come  reminiscences  of  the  tenants,  of  rendezvous  and  raids.  It  takes  a  long  time 
to  exhaust  all  the  material  for  talk  which  such  an  abandoned  camp  furnishes.* 

The  Bedouins’  skill  in  reading  footprints  is  frequently  commented 
on.  For  instance: 

Nazel  showed  us  how  he  manages  to  find  out  whether  the  tracks  are  left  by  one 
who  habitually  camps  in  the  Nefud  [sandy  desert}  or  of  one  whose  camping  grounds 
are  stonv  tracts.  The  inhabitants  of  the  Nefud  have  broad  feet  and  heels  made 


’  Ibid.,  pp.  20J-204. 
•  Ibid.,  p.  402. 
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smooth  by  sand,  while  the  tribes  camping  in  stony  regions  have  feet  narrow  and 
heels  scarrerl  by  stones.* 

A  Bedouin  chief’s  ideas  alxtut  the  outside  world  are  shown  in  the 
following  remarks  of  An-Xuri  shortly  after  the  outbreak  of  the 
World  War: 

‘Franj  is  the  family  still  reigning  over  all  Europe.  As  Eben  Sa‘ud  rules  a  large 
territory  and  various  tribes,  so  the  Franj  have  held  under  their  sway  many  tribes 
like  the  Alman  ((iermans),  Namsa  (Austrians),  Talyan  (Italians),  Inkliz  (English), 
Rusiya  (Russians),  Mosqub  (Muscovites),  Serbya  (Siervians),  Rum  (Greeks),  and 
others.  \*ery  many  years  ago  the  Rum  threw  off  their  yoke,  and  this  is  the  reason 
why  they  are  called  Rum  and  not  Franj.  The  Inkliz  also  have  won  a  good  deal  of 
indejxmdence  and  are  guided  according  to  their  own  counsel  and  will;  but  by  some 
they  are  still  counted  among  the  Franj,  while  others  hold  that  theirs  is  a  free  countr\'. 
Now  the  .Mman  and  Namsa  tribes  have  revolted  against  the  Franj,  although  Serbya, 
Rusiya,  Mosqub,  and  Inkliz  still  support  them.  The  enmity  is  bitterest  between 
the  Inkliz  and  the  Alman,  about  as  it  is  between  the  Druz  (Druses)  and  the  Rwala. 
or  between  the  .\krad  (Kurds)  and  the  ‘.\marat  or  the  F'ed'an.  The  Inkliz  have 
many  islands  in  the  sea,  ujx)n  which  live  many  peoples  whom  they  send  against  the 
.Mman.  The  latter  are  the  most  proficient  in  the  manufacture  of  arms;  the  best 
rifles,  revolvers,  and  pistols  come  from  them  or  from  the  Namsa.  Hut  of  what  avail 
are  arms  when  men  to  use  them  are  lacking?  The  .Mman  and  the  Namsa  are  ver> 
clever,  but  they  have  a  small  army.  Hence  the  Government  and  the  Sultan  in  Con¬ 
stantinople  decided  to  send  their  soldiers  against  the  Franj  and  esixjcially  against 
the  Inkliz.  These  three  governments — those  of  the  .Mman,  Namsa,  and  .Mrak 
(Turks) — have  made  an  alliance  not  so  much  against  the  Franj  as  against 

the  Inkliz  .  ;  for  the  Franj  have  not  taken  anything  belonging  to  tht 

Sultan,  but  several  months  ago  the  Inkliz  dis|)os.sessed  him  of  F-gypt  and  it  is  their 
intention  to  take  -M-Ba^ira  and  the  whole  of  Irak  away  from  him  also.’ 

One  of  the  company  remarked  that  the  Mosqub  were  very  numerous  too,  and 
that  they  wanted  to  drive  the  Sultan  from  Constantinople.  Said  An-Nuri: 

‘The  Mosqub  are  very’  numerous,  but  the  tribe  Rusiya  exceeds  them  greatly. 
Many  kingrloms  belong  to  the  Rusiya  and  they  are  feared  by  even  the  Persians; 
yet  they  have  not  liberated  all  of  their  own  bloo<l.  Even  the  tribe  of  my  brother 
Musa  [Musil]  forms  a  part  of  the  Rusiya  as  we  do  of  the  ‘.Aneze;  yet  his  tribe  must 
obey  the  Namsa.  The  Rusiya  are  very  numerous,  but  they  are  not  brave.  I  have 
heard  that  they  have  been  routed  from  their  own  territory  by  the  small  tribe  of 
V’aban  (Japanese).  The  most  terrible  of  all  the  warring  tribes  are  the  Inkliz.  The\ 
are  very  rich,  yet  they  are  covetous  for  new  countries.  Ye  shall  see  that  they  will 
be  victorious  even  at  Al-Basra,  not  through  arms  but  through  politics.  .  .  . 

‘Aqeyl  [camel  traders]  that  have  come  from  the  territory  of  the  Mend  (India)  have 
told  me  that  nobody  keeps  as  goo<l  order  as  the  Inkliz.  But  what  cretlit  is  that  to 
them  when  they  take  away  freedom?  W  ho  of  ye  wants  to  be  a  mamluk  (serf)?  \Ne 
can  resist  the  Government,  but  can  we  resist  the  Inkliz  when  they  come  to  offer  gold 
for  our  free<lom?’*® 

The  Bedouin  conception  of  the  earth  as  a  whole  appears  to  be 
as  follows: 

Both  the  Be<louins  and  the  Sleyb  think  that  at  each  of  the  earth’s  four  corners 
there  is,  far  beyond  the  horizon,  a  high  mountain,  half  of  which  rests  upon  the  land 

♦  Northern  Negd.  Ch.  2. 

>•  .Arabia  Deserta.  pp.  442-44J. 
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^ni.  7  -( leoKraphical  reKiong,  settlcKl  areas,  and  areas  capable  of  settlement  in  Northern  Arabia. 
Kxplanation:  i.  Thickly  settle<l  areas  (compiled  from  British  General  Staff  maps);  2.  isolated  settle¬ 
ments  (compiled  from  Musil's  maps  of  Northern  .Arabia.  Southern  Mesopotamia,  and  .Arabia  Petraea, 
and  from  Kritisli  General  Staff  maps);  3.  areas  for  the  most  part  capable  of  supporting  permanent 
settlements;  4.  sand  deserts;  5.  limits  of  major  geiigraphical  regions;  6.  limits  of  minor  geographical 
regions.  Land  areas  left  white  are  deserts  and  steppes  capable  of  supporting  a  sparse  nomadic,  pastoral 
population  only.  For  political  frontiers  see  maps  in  Gfographical  Reriru',  V'ol.  17,  1927.  PP-  130.  132. 


while  the  other  half  is  immersed  in  the  sea.  These  mountains  slope  precijtitoiisly 
toward  the  sea,  while  toward  the  land  they  project  in  sharp  spurs,  each  called  a 
nose-  .  Upon  these  four  principal  world  mountains  rests  the  sky.  During 

the  rainy  season  the  spirits — nay,  even  Allah— like  to  dwell  near  the  southern  moun- 
.  because  it  is  located  in  the  inner  desert;  in  summer  they  move  to 
the  northern  mountain.  .  .  .** 
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In  the  course  of  his  wanderings  in  the  desert  and  along  the  Eu¬ 
phrates  Musil  coveretl  on  camelhack  the  total  of  no  less  than  90(X) 
miles.  Many  of  the  regions  visited  had  never  l)een  penetrated  by  any 
occidental  explorer.  W’e  may  group  the  virgin  or  nearly  virgin  terri¬ 
tory  o|)ened  up  by  him  into  five  principal  areas. 

1.  The  largest  of  these  is  undoubtedly'  the  area  comprising  much 
of  the  immense  regions  of  Al-Hamad  and  Al-\Vudiyan,  extendini; 
south  some  two  hundred  miles  from  the  post  road  connecting  Dama.'- 
cus  with  Hit  on  the  Euphrates  to  the  northern  edge  of  Wadi  Sirhan 
and  the  fringes  of  the  Nefud.  Early  in  iqoq  and  again  in  1914  Musil 
explored  much  of  this  area,  which,  except  for  Butler  and  Aylmer’s 
observations  in  the  course  f)f  a  rapid  trip  from  Baghdad  to  .Al-Jowf  in 
i()oH,  was  a  complete  blank.**  Leachman  crossed  Al-Wudiyan  from 
northwest  to  southeast  in  1912,*’  and  Miss  Gertrude  Lowthian  Bell 
skirted  the  westernmost  fringe  of  Al-Hamad  in  1913.  Since  the  war 
a  motor  and  airplane  route  has  l)een  established  across  the  heart  of 
this  area  from  ‘Amman  to  Ar-Rumadi;*'  and  the  route  from  Al-Jowf 
to  An-Nejef  has  l)een  traversed  by  Philby'  and  Holt.*' 

2.  The  second  area  is  the  interior  of  southern  Mesopotamia, 
visited  in  1912  and  1915. 

3.  The  third  area  lies  for  a  distance  of  more  than  three  hundred 
miles  from  Al-Jowf  southeastward.  Nolde**  and  Shakespear,*^  to  be 
sure,  had  made  their  way  through  part  of  this  area,  and  Musil’s 


•*  S.  S.  Butler:  BaKlidad  to  Damascus  VIA  El  Jauf,  Northern  Arabia.  Geogr.  Journ.,  Vol.  ii.  I90v- 
PP.  517-535- 

“G.  Leachman:  Journey  throush  Central  -Arabia."  Geogr.  Journ.,  Vol.  43.  I9t4.  pp.  50<>"SW 
>*  J.  J.  Lloyd-Williams:  Re-maricing  the  Air  Route  from  Ramadi  to  Landing  Ground  R.  Otop 
Journ.,  Vol.  6a.  loaj.  pp.  350-359- 

'*  H.  St-  J.  B.  Philby:  Jauf  and  the  North  Arabian  Desert.  Geogr.  Journ.,  Vol.  6a,  19*3.  PP- 

*59- 

■*  Eduard  Nolde:  Reise  nach  Innerarabien.  Kurdistan,  und  .Armenien,  189a,  Brunswick.  i595 
”  Douglas  Carruthers:  C'aptain  Shakespear’s  l.ast  Journey,  Geogr,  Journ.,  Vol.  59.  to**.  PP- 
3*1-334  and  401-418. 


Kk;.  8 — <Ja:^r  al-HPr,  44  miles  south-southeast  of  .Ar-ReyAfa  in  Palmyrena.  This  fort  was  profaabh 
built  by  the  Persians  early  in  the  Middle  .Ages.  (Palmyrena,  Fig.  at.) 
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Flo.  9-  -  Thr  wall*  of  the  ruined  and  dese4[^  city  of  Ar-Re$&fa  in  Palmyrena.  Important  as  early 
a»the  ninth  century  before  Christ.  Ar-Res5fa  ^l^estined  in  the  early  Christian  centuries  to  become  a 
flourishing  commercial  center  and  pilgrim  shrine.  '(Palmyrena,  Fig.  43  and  Appendix  VI.) 


route  here  crossed  the  tracks  of  the  various  explorers  who  have  passed 
from  ‘Iraq  to  \ejd  or  in  the  opposite  direction.  Although  a  broad 
empty  space  on  the  map  was  not  here  broken  into  for  the  first  time, 
this  part  of  Musil’s  exploration  is,  nevertheless,  highly  significant  in 
view  of  the  fact  that  it  established  definitely  the  northeastern  edge 
of  the  Neffid. 

4.  In  company  with  An-Nuri  Musil  wandered  over  a  broad 
stretch  of  unknown  territory  on  the  western  margins  of  the  Nefud 
lietween  Teyma  and  Jauf.** 

5.  In  the  northern  Hejaz  in  1910  extensive  lava-covered  and 
mountainous  regions  south  of  Tebuk  and  west  of  the  Hejaz  Railway 
were  traversed.  Here  Musil’s  only  European  predecessor  was  Wallin 
in  1848.”*  Finally  we  may  add  that  he  is  the  only  European  explorer 
who  has  traced  the  entire  east  bank  of  the  Euphrates  l^etween  Al- 
Felluje,  near  Baghdad,  and  Ar-Raqqa,  25  miles  northeast  of  Ar- 
Resvlfa. 

The  fundamental  purpose  being  to  carry  out  as  detailed  and 
thorough  a  tojiographical  survey  of  northern  Arabia  as  possible, 
the  regions  of  greatest  interest  were  visited  not  only  once  but  several 
times.  On  each  exi)edition  a  trained  surveyor  from  the  Military 
Geographical  Institute  at  \’ienna  was  taken.  The  immense  area 
covereil  and  the  limited  resources  precluded  a  trigonometrical  survey, 
although  an  attempt  was  made  to  establish  a  triangulation  net  in 
southern  Palmyrena  in  1908,  As  Musil  explains, 

I  was  obliged  to  base  the  skeleton  of  my  map  ujxjn  astronomical  determina¬ 
tions  of  latitude,  plane-table  surveys,  and  detailed  route  traverses  only.  My  lati¬ 
tudes  for  ail  the  |x)ints  actually  visited  by  me  are  reliable,  as  they  were  either  as¬ 
tronomically  determineil  or  directly  measured  by  route  traverse  from  astronomically 
determine*!  |)oints.  My  latitudes  for  jxjints  between  my  routes  were  determined 

**  Miisil's  routes  here  lie  somewhat  to  the  east  of  those  of  Douglas  Carruthers  in  igog  (“.\  Journey 
m  Xonh-Western  .\rabia.”  (Jrogr.  Journ.,  V'ol.  35.  igio.  pp.  22S-24H)  and  of  Miss  G.  L.  Bell  in  igi3. 

‘•t*.  .\.  Wallin:  Notes  taken  during  a  Journey  through  Part  of  .Northern  .Arabia  in  1848.  Journ. 
Royal  (.fiiKT.  .S'of.,  Vol.  jo,  1850,  pp.  *93-344. 
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either  by  plane-table  or  from  precise  tU|>ographicaI  descriptions  given  me  by  vari¬ 
ous  natives  who  sketched  for  me  maps  of  regions  which  I  could  not  visit  in  person 
Such  |>ositions  are  of  course  subject  to  error,  and  many  of  my  latitudes  thus  deter¬ 
mined  will  have  to  be  corrected  by  such  future  explorers  as  will  be  able  to  cam 
out  astronomical  observations.** 

No  attempt  was  made  at  the  astronomical  determination  of  longi¬ 
tudes.  Longitude  were  reckoned  from  plane-table  work  and  on  route 
traverses. 


Fig.  10 — North  aisle  of  the  monastery  basilica  of  St.  Sergius  at  .■Vr-ResSfa.  An  inscription  states 
that  this  basilica  was  extensively  re(>aired  in  1093.  At  this  time  the  columns  and  lesser  arches,  brought 
from  older  ecclesiastical  structures  which  had  been  injured  by  earthquakes,  were  used  to  reinforce 
the  larger  arches  of  the  original  structure.  (Palmyrena.  Fig.  68  and  .Appendix  VI.) 


-As  we  rotle  on  camels  only  we  soon  learned  the  different  rates  of  march  per  hour 
across  regions  of  varying  physiographic  character.  We  were  able  to  gain  from  this 
accurate  tlata  on  the  camels’  rates  of  march  when  traveling  for  a  considerable  dis¬ 
tance  northward  or  southward,  for  then  we  could  check  our  estimates  of  distance 
by  the  astronomically  determined  latitudes.  This  gave  us  criteria  for  plotting  the 
route  traverses  in  an  easterly  or  westerly  direction  far  more  accurate  than  one 
might  believe  jxfssible.** 

The  most  striking  fact  alxfut  the  resultant  maps  as  comparetl  with 
all  previous  cartographic  representations  of  the  region  lies  in  the  clarity 
and  minuteness  in  which  topographical  features  are  represented  and 
in  the  abundance  of  place  names  not  only  along  the  explorer’s  own 
route  but  in  the  intervening  country.  The  wealth  of  material  may 

*  .\rabia  Deseita,  pp.  xiii-xiv. 

*•  Ibid.,  p.  xiv. 
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lx*  attributed  largely  to  their  author’s  proficiency  in  the  Arabic  lan- 
guagf.  in  which  he  interrogated  and  cross-examined  his  guides  and 
other  natives.  As  among  other  untutored  peoples,  among  the  Arabs 
there  are  individuals  with  exceptionally  keen  topographical  sense  and 
memoty-.  While  it  is  not  true  that  every  nomad  is  so  gifted,  the  aver¬ 
age  Bt*<louin  l)eing  incapable  of  finding  his  way  in  a  desert  without  a 
guide,  some  of  the  more  observing  and  intelligent  among  the  tribesmen 
can  draw  ver>’  accurate  maps.  For  instance  a  guide  in  the  Hejaz 


Fig.  II — The  0u?eyr  '.\mra  near  the  head  of  W'idi  SirhSn,  40  miles  east-southeast  of  'Ammin. 
This  great  building  was  originally  constructed  in  the  eighth  century  of  our  era  as  a  summer  residence 
for  one  of  the  Omayyad  caliphs.  The  interior  is  decorated  with  wall  paintings,  among  them  one  show¬ 
ing  the  rulers  (including  Roderick,  the  last  of  the  Visigothic  kings  of  Spain)  who  had  been  conquered 
by  the  caliph's  ancestors.  Discovered  by  Professor  Musil  in  1901,  the  Quseyr  ’.Xmra  was  revisited 
by  him  in  191  j.  (.Arabia  Deserta.  Fig.  82,  pp.  343-346.) 

.  drew  a  plan  of  the  whole  shore  of  Al-Hmeyza  as  far  as  ‘.\ynuna, 
with  the  various  she'iban  [dry  watercourses]  and  the  mountains  from  which  they 
•"un.  .  .  Twice  1  rubbed  out  his  drawing  and  asked  him  to  sketch  the  she'iban 

again— on  each  occasion  from  a  different  side — and  I  thus  found  that  he  never  con¬ 
tradicted  himself.  His  statements  as  to  direction  and  distance  were  accurate.** 

It  may  also  be  remarked  that  a  thorough  knowledge  of  the  lan¬ 
guage  eliminates  a  not  infrequent  error  made  by  travelers  whose 
actjuaintance  with  Arabic  is  imperfect — that  of  indicating  as  place 
names  words  which  in  reality  are  merely  generic  terms  describing 
features  of  the  landscape — while  the  possibility  of  mistakes  in  the 
recording  of  place  names  is  also  minimized. 


Tiie  .Northern  I.ieg4z,  p.  98. 
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Geographical  Regions  of  Northern  Arabia 

Professor  Musil  would  include  the  classical  Palmyrena  and  southern 
Mesopotamia  within  northern  Arabia.  Regarded  from  the  climatic 
physiographic,  and  anthropogeographic  points  of  view,  these  two 
regions  certainly  have  more  in  common  with  the  great  plateaus  of 
Arabia  to  the  south  than  with  the  more  mountainous  and  moister 
countries  to  the  north,  west,  and  east.  This  fact  was  recognized  bv 
some  of  the  classical  and  Arabic  writers.  This  “northern  Arabia" 
in  the  broadest  sense  was  divided  by  the  classical  geographers  into 
four  major  sulxli visions:  Palmyrena  and  the  three  Arabias  proper— 
Arabia  Deserta,  Arabia  Felix,  and  Arabia  Petraea.*^ 

A  comparison  of  the  results  of  the  field  studies  with  those  derived 
from  a  close  and  critical  examination  of  the  historical  sources,  re¬ 
vealed  the  striking  fact  that  the  Palmyrena  and  the  three  Arabias 
of  antiquity  coincide  with  certain  broad  geographical  provinces  into 
which  northern  Arabia  as  a  whole  may  lie  sulxlivided.  \Vc  may 
therefore  employ  the  classical  names  to  designate  these  geographical 
provinces,  which  will  lie  taken  as  a  basis  for  the  very  brief  regional 
sketch  that  follows  (Fig.  7). 


Palmyrena 

Palmyrena,  although  essentially  a  northward  continuation  of  the 
dry  plateaus  of  Arabia  Deserta,  is  cut  off  from  the  latter  by  mountain 
ranges  which  attain  a  maximum  altitude  of  1380  meters;*^  it  also 
receives  a  somewhat  greater  rainfall.  Although  at  the  present  time 
agriculture  is  carried  on  in  isolated  localities  only,  Musil  lielieves  that 
the  greater  part  of  this  province  was  cultivated  in  antiquity.  The 
reason  for  the  decline  of  agriculture,  however,  he  does  not  seek  in  the 
theory  of  the  progressive  desiccation  of  western  Asia — a  theory  for 
which  he  finds  no  valid  evidence.  He  is  convinced  that  under  a 
strong  and  stable  government  Palmyrena  might  l>e  cultivated  far 
more  widely  than  is  now  the  case. 

On  the  south  this  province  is  separated  from  Arabia  Deserta  by 
a  strip  of  land  known  as  Al-Manazer,  “the  march”  or  frontier  zone 
l)etween  the  land  of  the  nomads  and  what  in  earlier  day  s  was  a  coun¬ 
try’  of  fixed  settlements.  Nomads,  however,  now  penetrate  through 
Palmyrena  even  to  its  northern  border,  as  Musil  learned  to  his  dis¬ 
tress  in  1912,  when  he  and  his  party  were  plundered  not  far  from 
Aleppo  by  120  Shammar  raiders  from  Nejd.  Indeed,  although  it  lies 
close  to  Damascus  and  the  other  large  towns  of  Syria  and  although 
an  automobile  road  has  recently  lieen  constructed  to  the  ruins  of 

*•  Musil'ii  work  of  l8o6-iooa  in  .\rabia  Prtraea  ii  recorded  in  his  ".■\rabia  Fetraea.”  3  vols.  in  4. 
publislied  by  tlie  Raiserliche  .\kademie  der  Wissenschaften,  N’ienna.  1007-1008. 

“  Musil's  map  "Northern  .\rabia”  is  the  first  map  that  gives  any  adequate  conception  of  the 
topography  of  these  ranges. 
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Fig.  ij — l.ooking  west  toward  the  Euphrates  valley  (visible  in  the  distance)  from  a  point  in  the 
interior  of  southern  Mesopotamia  about  8s  miles  northwest  of  Al-Miyadhln.  The  valley  of  Al-Khfey- 
)'Sn  in  the  foreground.  (The  Middle  Euphrates.  Fig.  33.) 

F'lc.  I3--Salina  of  Al-'Edeyd  in  the  interior  of  southern  Mesopotamia  40  miles  northwest  of  '.Ana. 
{Ibid.,  Fig.  37.) 

F'ig.  14 — bluffs  along  the  eastern  bank  of  the  river  .Ath-Tharth5r  in  the  interior  of  southern  Mesopo¬ 
tamia  at  a  (x>int  about  36  miles  west-southwest  of  Tekrlt.  Here  the  bed  of  Ath-Tharthir  is  well 
below  the  level  of  the  Tigris  at  Tekrlt;  30  miles  farther  south  Ath-Tharthar  flows  into  a  salina  the 
^urface  of  which  is  50  meters  helow  sea  level.  (Ibid.,  Fig.  3i.) 
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Palmyra,  Palmyrena  for  the  most  part  is  a  relatively  little  known 
and  somewhat  dangerous  countr>\ 

Of  the  regions  under  discussion  Palmyrena  stands  second  only 
to  the  alluvial  plain  of  Babylonia  in  historical  and  archeological  in¬ 
terest  (h'ig.  8).  It  is  the  only  one  of  the  regions  that  formed  an  in¬ 
tegral  part  of  the  Roman  Empire  and  was  traversed  by  a  network 
of  Roman  roads.  The  courses  of  srime  of  these  roads  were  traced  in 
the  field,  and  the  whole  network  reconstructed  from  the  scanty  notices 
in  the  drKumentai^’  sources.*^  One  of  these  Roman  highways  led 
from  Damascus  to  Palmyra  along  the  southern  base  of  the  moun¬ 
tains  and  was  marked  by  a  line  of  powerful  forts  to  which  aqueducts 
were  built  from  the  hills.  In  northern  Palmyrena  there  is  the  great 
deserted  city  of  Ar-Resafa,  with  its  mighty  walls  (Fig.  q)  and  the 
colossal  ruins  of  the  basilica  of  St.  Sergius  (Fig.  lo)  built  in  the  fifth 
centurv'.  Musil  visited  Ar-Resafa  lx)th  in  1908  and  1912  and  in  the 
latter  year  carrier!  out  a  detailed  survey  of  the  site.  He  was,  however, 
unfortunately  robl)ed  r)f  the  notes  and  plans  made  on  that  occasion. 
The  photographs  taken  in  1912  were  preserved  and  furnish  strik¬ 
ing  testimony^  to  the  wealth  and  power  of  a  city  whose  ruins— ghost- 
haunted,  as  the  Bedouins  think — now  stand  alone  in  an  almost  water¬ 
less  plain.  The  problem  of  water  supply  was  solved  in  the  palmy 
days  of  Ar-Re^fa  by  the  construction  of  an  elalK)rate  system  of  aque¬ 
ducts  and  cisterns,  traces  of  which  may  still  l>e  seen  lx)th  without 
and  within  the  walls. 

Arabia  Deserta 

Southward  from  Palmyrena  stretches  a  vast  expanse  of  desert, 
the  true  home  of  the  nomad  from  the  earliest  times,  a  land  that  has 
never  l)een  suited  to  cultivation.  This  is  the  Arabia  Deserta  of  the 
classical  writers,  As-Samawa  of  the  Arabs,  now  sometimes  called  the 
Syrian,  as  if  to  distinguish  it  from  the  Arabian,  desert,  although  his¬ 
torically  this,  if  any  region,  is  truly  desert  Arabia.  The  Inmiers  of 
Arabia  Deserta  as  defined  by  Ptolemy  and  other  classical  writers 
follow  certain  fairly^  well-defined  physiographic  lx)undaries.  Begin¬ 
ning  within  a  few  miles  east  of  Damascus  the  western  lx)rder  runs 
south  along  the  edge  of  the  volcanic  territory’  of  the  Hawran  and 
thence  along  the  watersheds  l>etween  the  interior  drainage  basins 
of  Wadi  Sirhan  and  al-Jafar  to  the  granitic  range  of  Ash-Shera’,  the 
Se‘ir  of  the  Old  Testament.  From  here  eastward  to  the  northern¬ 
most  point  of  the  Nefud  sands  the  southern  lx)undary  follows  the 
edge  of  the  Wadi  Sirhan  catchment  basin.  The  northeastern  edge 
of  the  dune  country’  then  marks  the  lx)rder  as  far  as  the  head  of  the 
Wadi  al-Kherr,  whence  its  course  is  interpreted  as  following  that 


*  Palmyrena.  Appendix  II. 


hic.  IS— Castle  of  Ar-Rhaba  on  a  projection  of  the  bluffs  overlooking  the  Euphrates  flood  plain 
near  Al-Miy&dhin.  (The  Middle  Euphrates,  Fig.  2.) 

fir,.  If.  -Old  brick  bridge  spanning  the  abandoned  canal  of  Sa'de  in  the  Euphrates  flood  plain 
not  far  to  the  east  of  An-Nejef.  {Ibid.,  Fig.  17.) 
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raised  in  jugs  attached  to  the  rims  and  thence' conveyed  to  the  fields  by  a  trough  supported  on  tbt 
pillars.  (The  Middle  Euphrates  Fig.  g.) 

Fig.  i8 — The  island  of  Tclbes  in  the  Euphrates  lo  miles  below  'Ana.  This  island,  strongly  fortiW 
by  the  Persians,  held  out  against  the  Roman  Emperor  Julian  in  his  campaign  along  the  Euphrates  is 
363  A.  D.  {Ibid.,  Fig.  48.) 

Fig.  ig — Cultivated  fields  in  the  foreground,  the  Euphrates  and  the  island  of  Ana  al-'AIUhe  (OM 
'.Anal  connected  with  the  shore  by  a  ruined  bridge  in  the  middle  distance,  and  bluffs  overlooking  the 
Euphrates  flood  plain  in  the  background. 
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B  Fk;.  22 

■  Fk;.  io— Typical  landscape  in  the  plateau  of  .\I-Ham§d.  This  photograph  was  taken  not  far  north 
H  of  Al-Jowf,  (.\rabia  Deserta.  Fig.  log,  p.  4SI.) 

W  Fig.  ii  Natntaean  tombs  at  the  ancient  Madian,  70  miles  due  south  of  .-M-' .Aqaba.  The  now  de- 
»med  city  is  named  from  the  Madianites  of  the  Old  Testament  (see  also  Fig.  i).  (The  Northern  FlegfU, 
p  3Q.  up.  Ill,  J78-28J.) 

;  «■  Fig.  22  (.ooking  south  over  the  arid,  much  denuded  plateau  of  Hesma’  from  the  crest  of  the  granitic 
tange  of  Ash-Shera',  35  miles  south  of  Ma’Sn.  Possibly  the  product  of  the  denudation  of  I.lesma’ 
formed  the  source  material  of  the  NefOd  sands.  .At  one  time  .Ash-Shera'  marked  the  frontier  of  the 
Roman  F.mpire.  (Ibid.,  Fig.  8.  pp.  43,  258.) 


195 


Fig.  23 — The  southern  part  of  the  settlement  of  .\l-Jowf,  which  lies  in  a  long  narrow  basin  (jmft 
where  the  ground  water  supplies  moisture  for  gardens  and  palm  groves  (see  also  Fig.  24).  (Anbu 
Deserta.  Fig.  113,  p.  460.) 

wadi  to  the  Euphrates,  instead  of  running  due  eastward  to  the  Per¬ 
sian  Gulf,  as  some  have  thought.  The  northeastern  edge  of  Arabia 
Deserta  Professor  Musil  would  place  not  at  the  Euphrates  but  at  the 
Tigris,  thus  including  the  barren  interior  plateaus  of  southern  Mest)- 
potamia  north  of  the  alluvial  lowlands  of  ‘Iraq.  From  the  geological 
and  physiographic  points  of  view'  this  part  of  Mesopotamia  is  one 
with  the  regions  w'est  of  the  narrow'  entrenched  valley  of  the  Euphrates. 

The  geographic  province  of  Arabia  Deserta  may  be  sulxlivided 
into  five  lesser  geographic  regions:  (i)  the  interior  of  southern  Meso¬ 
potamia;  (2)  the  Euphrates  \’^alley;  (3)  Al-Wudiyan;  (4)  Al-Hamad; 
and  (5)  Wadi  Sirljan.  A  few'  points  of  special  interest  may  l)e  men¬ 
tioned  aljout  each  of  these. 

1.  On  the  whole  the  interior  of  southern  Mesopotamia  is  a  monot¬ 
onous  steppe  land  (Fig.  12),  varied  here  and  there  by  shallow  salinas 
(Fig.  13)  and  by  occasional  tracts  where  the  rock  salt  and  gypsum 
deposits  assume  curious  forms.  The  monotony  of  these  barren  pla¬ 
teaus  is  broken,  however,  by  a  valley  cutting  through  them  from  north 
to  south  for  a  distance  of  more  than  150  miles.  This  v  alley  contains 
in  its  depths  what  is  very  unusual  in  any  part  of  Arabia,  a  perennial 
stream,  Ath-Tharthar  (Fig.  14),  which  ends  in  a  glistening  salt  lake, 
Umm  Rahal.  This  lake  lies  on  the  floor  of  a  deep  hollow  over¬ 
looked  on  all  sides  but  the  north  by  escarpments.  Aneroid  reading> 
gave  the  surface  of  Umm  Rahal  as  50  meters  below'  sea  level  although 
it  lies  only  35  miles  from  the  Euphrates  at  Hit.  Is  it  altogether  im¬ 
possible  that  there  may  be  a  connection  between  this  singular  valley 
and  the  classical  legend  of  Tartarus,  river  of  the  Underworld?  The 
names  at  least  are  similar. 

2.  The  Euphrates  has  deeply  incised  its  valley  beneath  the 
plateau  level  (Figs.  12,  18,  19).  Its  AckkI  plain  supports  a  long  but 
somewhat  broken  chain  of  cultivated  fields  and  meadow's,  forming  a 
world  apart  from  Arabia  Deserta  proper,  as  far  as  human  life  and 
activ'itv'  are  concerned. 


KiG.  24 — The  northern  part  of  the  settlement  of  Al-Jowf.  The  escarpment  in  the  background  is 
the  southern  eilge  of  the  plateau  of  Al-ljamad.  (Arabia  Deserta.  Fig.  114,  p.  461.) 


p  In  antiquity’  the  main  highways  along  the  Euphrates  ran  along 
the  left  liank.  Here  was  the  Royal  Road  of  the  Persian  kings  which 
Xenophon  followed  with  the  Ten  Thousand;  and  it  was  down  the  left 
hank  that  the  army  of  Julian  the  Apostate  marched*®  during  the 
Persian  campaign  of  363  A.  D.  Furthermore,  most  of  the  towns  of 
antifiuity  stood  on  the  left  bank.  Now,  however,  this  side  of  the 
^  stream  is  generally  abandoned  and  almost  unknown;  the  highways 
and  towns  are  confined  to  the  right  bank,  where,  owing  to  numerous 
I  tributary  valleys  approaching  the  main  stream,  communications  are, 

I  by  nature  at  least,  rendered  much  more  difficult  than  on  the  opposite 

*  side.  The  reason  for  this  maladjustment  of  man  to  topography  lies 

in  the  fact  that  in  the  Middle  Ages  nomads  from  Central  Asia — Turks 
I  and  Mongols — infested  the  interior  of  Mesopotamia  and  directly 

1  menaced  towns  and  roads  east  of  the  Euphrates.  The  Euphrates  came 

I  to  l)e  the  fortified  frontier  (Fig.  15)  of  the  states  and  settlements  of 

.Syria,  and  the  population  retreated  to  the  side  that  was  the  more 
protected  even  though  less  favored  by  its  local  topography. 

7  The  economic  and  sfx'ial  condition  of  many  of  the  settlers  along 

t  the  Euphrates  was  not  v’ery  happy  at  the  time  of  Professor  MusiPs 

I  visit  (1915).  At  one  place  he  remarks  that  most  of  the  hamlets  were 

I'i  owned  by  absentee  landlords,  wealthy  citizens  of  Kerljela,  Baghdad, 

I  and  even  of  .Aleppo,  who  had  either  l)ought  the  land  outright  from  the 

!  nieym  triliesmen,  the  original  owners,  or  had  simply  taken  possession, 

driving  the  Dleym  out,  building  some  huts,  setting  up  water  wheels 
M  letting  the  land  to  the  peasants  from  other  localities. 

A  The  tenant  was  caught  between  the  upper  and  the  nether  millstone: 

B  the  landlord,  who  demanded  one  third  of  his  crops,  and  the  ta.\ 

B  collector,  who  squeezed  him  in  the  most  heartless  manner,  often  leav- 

S  ing  him  no  more  than  a  bare  sixth  of  the  crops  “on  which  the  poor 

“  As  .Apiiendixrs  to  his  “The  Middle  Euphrates’’  Musil  reconstructs  Xenophon's  and  Julian's 
routes  on  the  basis  of  his  detailed  studies  in  the  field. 
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riG.  25 — Draw  well  in  the  gardens  of  al-Jowf.  The  water  for  irrigation  is  hoisted  out  of  thewelU 
in  hide  buckets  raised  by  camels  or  cows.  (Arabia  Deserta,  Fig.  117,  pp,  466,  473.) 

fellow  had  to  work  with  all  his  family,  his  cattle,  and  implements 
for  a  whole  year.”*’ 

3  and  4.  I*hysiographically  .\l-\Vudiyan  and  Al-Hamad  together 
form  a  single  plateau.  The  somewhat  indefinite  line  separating  them 
corresfwnds  essentiiilly  with  the  northern  part  of  the  divide  l)etween 
the  watershed  of  the  Euphrates  and  the  watersheds  of  the  great  in¬ 
terior  drainage  basins  of  inner  Arabia.  It  would  appear  that  the 
headward  erosion  of  the  wadis  which  reach  the  Euphrates  has  sculp- 
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tured  out  “The  Valleys”  (al-wudiyan)  but  that  it  has  not  as  yet 
progressed  far  enough  upstream  to  dissect  the  entire  surface  of  the 
plateau — the  western,  as  yet  undissected,  part  forming  the  smooth 
plain  of  Al-Hamad  (Fig.  20).  Both  Al-Hamad  and  Al-Wudiyan 
are  dry  regions  with  few  wells  or  w’ater  holes,  and  they  afford  very 
slender  pasturage  for  camels.  No  wonder  the  Rwala  and  other  tribes 
migrate  in  winter  srmthw’ard  l)eyond  the  confines  of  this  lean  coun- 
tn,-  into  the  sands  of  the  Nefud  where  green  shrubs  and  grasses  for 
their  herds  are  more  plentiful. 


Fig.  26—  The  Mired  tower,  or  fort,  at  al-Jowf,  from  the  south.  See  Fig.  23.  (Arabia  Deserta.  Fig. 
nr,  pp  458,  470-472.) 


Fic.  38 


F'u;.  27 — The  Kheyf  Hajal.  an  erosion  remnant  in  the  depression  Al-Jflba  20  miles  east  of  AI-Jowi 
near  Al-Oah^.  Despite  the  action  of  wind-blown  sand,  inscriptions  carved  on  this  rock  about  the  lime 
of  Christ  are  still  legible.  (.Arabia  Des«'rta.  F'ig.  42,  pp.  195-196.) 

Fig.  28— farske,  or  funnel-shaped  pit  scoured  out  by  wind  action  in  the  Neffld  desert.  The  photo¬ 
graph  shows  the  relatively  abundant  vegetation  of  the  NefOd  sands,  which  renders  this  region  a  favorite 
winter  pasture  land  of  the  Kwala  and  other  tribes.  (Ibid.,  F'ig.  30,  p.  153.) 
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Kii,,  iy — The  ruKged  coast  range  of  the  northern  Hej^  (Mt.  Ad-Dubba)  as  seen  from  the  bed  of 
a  wadi  to  the  west.  (The  Northern  Hei^z,  Fig.  s8.  pp.  141-14^.) 

Flo.  30-  Surroundings  of  the  well  of  Al-MadhkQr  in  the  desolate  coast  ranges  of  the  northern 
l.lrjir.  about  40  miles  southwest  of  Tebflk.  (Ibid.,  Fig.  73.  p.  i8q.) 
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Al-Hamad  falls  off  j^radually  westward.  Unlike  the  cornspond- 
ing  basins  in  Arabia  Felix  the  interior  drainage  basins  of  Al-ljamad 
are  deserter!  and  uninhabited,  the  run-off  finding  its  way  into  saline 
swamps.  The  western  lK)undar\’  of  Al-Hamad  l)eyond  these  basins 
is  former!  by  almost  impassable  lava-covered  uplands  extending  from 
near  Damascus  sr)uthward  as  far  as  Wadi  Sirban.  Between  the 
northernmost  lava  tract  anrl  the  mr>»intains  of  Palmyrena  a  “narrow 
passage  connects  the  fertile  fields  of  Damascus  with  the  wastes  of 
Arabia  anrl  is  the  mr)st  crmvenient  gateway  for  the  migrating  Bed¬ 
ouins,  whose  camels  thus  avoirl  the  steep  rrnrks  of  the  northern 
range  anrl  the  sharp  edges  r)f  lava  which  is  piled  high  in  Tlul-al- 
‘lyath.”**  Frr)m  the  earliest  times  this  natural  gateway  has  been 
of  supreme  historical  importance.  An  extraordinary  feature  r)f  the 
water  supply  r)f  Al-Hamarl  is  thus  destTil)ed: 

There  is  not  a  single  spring  in  the  plains  of  the  Hamdd  and  almost  no  wells  of 
spring  water.  The  .■Krabs  draw  their  water  from  natural  basins  or  depressions  in 
which  rain  water  gathers  and  forms  larger  or  smaller  |xx)ls.  Where  there  are  no  such 
natural  |kx)Is,  many  artificial  reservoirs  are  to  be  seen,  frequently  measuring  thou¬ 
sands  of  sejuare  meters  in  area  and  as  many  as  three  meters  deep.  The  excavated 
clay  forms  wide  biinks  in  which  are  left  large  o|)enings  through  which  rain  water 
flows  into  the  pools.  The  chiefs  who  directetl  these  gigantic  feats  of  engineerinj^ 
displayed  great  ingenuity  in  thus  securing  for  their  herds  the  water  which  is  so  in- 
dis|K‘nsable  to  them  in  these  regions,  where  otherwise  they  could  not  find  [iasture. 
Moreover,  they  also  saved  the  pasturage  adjoining  the  natural  waters  for  the  times 
when  the  water  in  the  artificial  |xx)ls  evaix>rates.  .Many  thousands  of  diligent  hands 
were  necessary  to  excavate  these  basins.  I  am  inclinerl  to  lielieve  that  the  work  was 
not  done  by  the  Bedouins,  or  camel  raisers,  but  by  the  shwdya,  who  raise  goats  and 
sheej).  Perhaps  they  were  hefix'd  by  the  inhabitants  of  the  settlements  south  of 
Damascus,  who  drove  their  herds  in  late  autumn  to  the  eastern  desert  in  order  to 
save  their  crops.  They  could  pasture  in  the  desert  from  the  first  rains  in  November 
until  May,  provided  they  suppliecl  themselves  with  the  water  necessary  for  their 
sheep  and  goats;  and  hence  they  may  have  excavated  the  artificial  rain  jkwIs  (or 
this  purjKJse.  .\t  the  end  of  May  or  the  lx*ginning  of  J une,  when  the  last  of  the  water 
had  evajxjrated,  they  would  return  to  their  settlements,  where,  meantime,  the 
harvesting  had  Ixgun  and  their  herds  could  thus  graze  in  the  stubble  fields.  The  same 
method  could  —nay,  ought— to  be  employed  even  now  by  a  powerful  government 
which  has  the  welfare  of  the  settlers  at  heart.** 

On  the  south  Al-Hamad  overltKtks  the  basin  of  Al-Juba  or  W- 
Jowf  in  which  lies  a  group  of  palm  groves  and  settlements  (higs- 
23»-27). 

5.  W’iidi  Sirhan  is  a  long,  narrow  depression  coxered  here  and 
there  with  saline  incrustations  and  treacherous  quagmires  and  afford¬ 
ing  little  pasturage  for  the  Bedouin  herds.  There  are,  however,  a 
number  of  wells  along  the  margins,  and  in  the  north-central  pari 
several  small  settlements  near  Chaf  (Kaf).  Fxcept  for  the  towns  and 
villages  along  the  Euphrates  these  are  the  only  {x*rmanent  settlements 


*  .Arabia  EXserta.  p.  iSo 

*  Ibid  ,  p.  411. 


Kic.  ji — Krsrrvoirs  at  TebOk.  Thcae  reservoirs,  on  a  slight  elevation,  are  fed  by  an  abundantly 
flowing  siiring;  from  them  the  water  is  conducted  by  irrigation  ditches  to  the  neighboring  gardens 
and  palm  groves.  (The  Northern  Heg&z.  Fig.  64,  p.  167.) 

Fic.  ia— Railway  station,  water  tanks,  and  other  buildings  of  the  l.lejJi*  Railway  at  Tebflk.  Ubid. 
Fig-  **.  p.  237.) 
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Fig.  33 — Oasis  about  seven  miles  north  of  Al-'Ela,  on  the  l.lejSlz  Railway  in  tl»e  northern  l.lejii 
A  sandstone  mountain  capped  with  lava  rises  in  the  background.  (Northern  Negd.  Fig.  33.) 

Arabui  Felix 

The  entire  Arabian  |>eninsula  south  of  the  Inirders  of  Arabia 
Deserta  was  known  to  the  classical  geoj^raphers  as  Arabia  Felix,  and 
the  name  was  not,  as  is  sometimes  supjiosed,  confined  to  the  Yemen. 
Only  the  northern  [xirtions  of  Arabia  Felix  were  visited  by  Professor 
Musil  and  are  of  concern  to  us  here. 

Justification  for  the  name  Arabia  Felix  in  contradistinction  to 
Arabia  Deserta  is  found  in  the  character  of  the  countr>’  as  a  whole. 
Whereas  there  are  alnu)st  no  permanent  settlements  in  Arabia  De¬ 
serta,  Arabia  Felix  is  essentially  a  land  of  oases  in  which  there  are 
clusters  of  scattered  hamlets  and  villages  (Fig.  7).  These  oases 
lie  in  basins  of  varying  size  separated  from  each  other  by  stony  de¬ 
serts,  sand  dunes,  rough,  lava-covered  uplands,  or  utterly  barren 
mountains.  Between  the  oases  the  land  is  as  sterile  and  heart breakinjr 
as  anything  to  lie  found  in  .Arabia  Deserta,  but  totally  waterless  coun- 
tr>-  nowhere  is  as  extensive,  except,  perhaps,  in  the  great  desert  of 
the  south,  far  l)eyond  our  present  sphere  of  interest. 
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within  the  limits  of  Arabia  Deserta.  The  settlers  here  are  dominated 
by  the  Bedouin  tril)es;  memlters  of  the  ruling  family  of  the  Rwalaown 
most  of  the  palm  trees  from  which  they  receive  annually  a  fixed 
proportion  of  the  crops. 


1 


NORTHERN  ARABIA 


Most  of  the  basins  are  entirely  enclosed  by  higher  ground.  The 
run-off  is  protected  from  evaporation  by  sand  and  gravel,  and  hence 
there  is  available  at  the  lower  levels  a  supply  of  water  which,  w'hen 
tapped  by  wells  or  brought  to  the  surface  by  the  crude  hoists  operated 
bv  donkeys,  cows,  or  camels,  is  sufficient  to  irrigate  fields  and  palm 
groves. 

In  the  northern  part  of  the  Hejaz,  or  the  western  mountainous 
zone  of  .Arabia  Felix,  small  settlements  are  found  where  some  of  the 


Fig.  34— The  l.lelwSii  hills  in  northern  Nejd  45  miles  southeast  of  Teyma.  (Northern  Ntgd.  Fig.  40.) 
Fir..  35 — .\l-.Misma,  a  range  of  rugged  (teaks  in  northern  Nejd  about  80  miles  west  of  USyel. 
In  the  middle  distance  is  a  sandy  tongue  of  the  NefQd  desert  which  runs  south  between  AI-Misma  and 
'Ern5n  (see  Fig.  7).  (Ibid.,  Fig.  43.) 


wadis  making  their  way  down  towards  the  Red  Sea  emerge  upon  the 
coastal  plain  (Fig.  29).  Fast  of  the  coast  ranges  is  a  line  of  interior 
drainage  basins  threaded  by  the  old  Pilgrim  Road  to  the  Holy  Cities 
and  by  the  mtKlern  Hejaz  Railroad  (Fig.  32).  Here  also  there  are  a 
few  small  settlements — notably  Tebuk  (Fig.  31)  and  APEla’  (Fig. 
33)— but,  apart  from  these,  most  of  the  northern  Hejaz  is  a  barren, 
mountainous  country'  (Fig.  30)  occupied  by  nomads  of  a  distinctly 
less  noble  type  than  the  rovers  of  the  plains  of  Arabia  Deserta.  North¬ 
west  of  Tebuk  lies  a  large  arid  plateau  country,  Hesma  (Fig.  22)  in 
which  sculpturing  by  the  wind  has  produced  fantastic  forms  out  of 
the  soft  siindstone  strata.  It  is  possible  that  the  sands  of  the  Nefud 
descTt  to  the  east  have  l)een  derived  from  the  disintegrated  strata  of 
Hesma. 

(  entral  and  eastern  Arabia  Felix  is  now  known  as  Nejd.  Professor 
Musil  s  explorations  in  northern  Nejd  brought  him  into  country  of 
three  distinct  types:  tracts  of  sand  dunes,  rugged  mountains,  and  a 
vast  stretch  of  plateau  extending  northeastward  towards  Mesopotamia. 

The  sand  deserts  of  the  Nefud  and  Ad-I)hana  are  not  the  utterly 
inhospitable  wastes  pictured  by  the  imagination,  but  in  the  w'inter 
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seastm  are  covered  with  fairly  abundant  vegetation  (Fig.  28)  much 
sought  for  by  the  Bedouins  from  the  desolate  stony  uplands  to  the 
north.  On  the  whole  the  sands  seem  to  l>e  moving  from  west  to 
east,  Ad-I)hana  l)eing  formed,  perhaps,  by  sand  blown  from  the 
Nefud  proper.  At  all  events  the  sand  deposits  in  Ad-Dhana  are  here 
less  thick  than  those  farther  west. 

South  of  the  Nefud,  the  jagged  ranges  (Figs.  34,  35)  of  the 
Shammar  country  run  north  and  south  and  are  separated  by  broad 
intermontane  basins  where  there  are  small  patches  of  cultivated  soil 
The  most  important  oasis  and  settlement  here  is  that  of  Hayel,  the 
Shammar  capital. 

The  divide  Ijetween  the  Euphrates  watershed  and  the  interior 
drainage  basins  of  Nejd  follows  the  northeastern  edge  of  the  Nefud 
From  this  divide  to  the  Euphrates  the  general  regional  slope,  as 
in  Al-W'udiyan,  is  northeastward.  Structurally  this  part  of  Arabia 
Felix,  known  as  Al-Hejera,  is  probably  a  southeastward  continuation 
of  the  plateau  of  Al-Hamad  and  Al-W  udiyan.  There  is,  however,  a 
remarkable  difference  in  the  drainage  pattern  and  detailed  relief, 
which  sets  this  region  off  from  Al-Wudiyan  and  justifies,  on  topo¬ 
graphic  grounds,  its  inclusion  in  Arabia  Felix  rather  than  in  Arabia 
Deserta.  Instead  of  the  elalx)rate  development  of  parallel  consequent 
valleys  trending  northeastward  which  are  so  characteristic  of  .■M- 
\\  udiyan,  to  the  southeast  of  Wadi  al-Kherr  there  is  a  series  of  parallel, 
presumably  subsequent  lowlands  trending  northwest  and  southeast. 
These  appear  to  have  l>een  enxled  along  l>elts  of  softer  rock  leaving 
l)etween  them  plateaus  lx)rdered  by  well  defined  scarps.  The  sub¬ 
sequent  lowlands  drain  northwestward  and  southeastward  into  two 
great  consequent  valleys,  Wiidi  al-Kherr  and  Wadi  al-Baten  (known 
as  Wadi  ar-Rma’  in  its  upper  course).  Numerous  wells  are  found 
in  the  lowlands,  but  there  are  no  permanent  settlements. 


the  colonization  of  eastern  GREENLAND 

ESKIMO  SETTLEMENT  ON  SCORESBY  SOUND 
Ejnar  Mikkelsen 

First  European  Contacts 

1''I  K()I*EAN  colonization  of  Greenland  began  in  983  when 
^  Eric  the  Red,  exiled  from  Iceland  for  a  period  of  three  years, 
^  headed  westward  over  the  ocean  towards  some  skerries  which 
had  l)een  sighted  a  few  years  previously  by  his  countryman  Gunnbjorn. 
Encountering  ice  Eric  turned  to  the  south  until  he  rounded  the 
southern  promontory  of  the  huge  land  mass  and,  still  following  the 
ice  towards  the  northwest,  found  an  opening  amongst  the  floes, 
which  allowed  him  to  penetrate  towards  the  coast.  Compared  with 
his  former  home  on  the  bleak  and  desolate  northern  part  of  Iceland 
Eric  found  the  new  land  gocxl  and  inviting.  He  explored  several  of 
the  fiords,  chose  that  he  considered  best,  and  took  land  after  the  old 
Icelandic  manner,  calling  it  Greenland  and  proclaiming  himself  mas¬ 
ter  over  all  he  saw.  When  his  time  of  outlawry  had  l)een  served  he 
persuaded  other  Icelanders  to  join  him.  The  colony  throv'e.  Al)out 
the  year  i2(K)  when  it  attained  its  highest  dev’elopment  several  thou- 
simd  ix‘o|)le  lived  in  the  so-called  Western  and  Eastern  Settlements. 
There  were  some  280  farmsteads,  16  churches,  even  monasteries  and 
nunneries.  A  bishopric  was  founded,  the  see  being  the  present  Igaliko, 
the  old  (iardar,  and  here,  as  well  as  at  Brattahlid,  the  farm  of  Eric 
the  Rt*d,  many  ruins  have  been  found,  among  others  of  the  cathedral 
and  the  houses  of  the  farmstead  itself,  which  shows  that  at  one  time 
there  must  have  l)een  a  very  considerable  occupation  in  cattle  raising 
and  sheep  farming. 

The  subsequent  fate  of  the  settlers  is,  however,  shrouded  in  mys- 
teiy.  ('f)mmunication  with  Europe  l)ecame  less  and  less  frequent, 
the  last  official  sidling  being  in  1410.  Thrown  entirely  on  its  own 
resources,  the  okl  Norse  colony  gradually  declined,*  whether  owdng 
to  degeneration  caused  by  intermarriage,  by  a  deterioration  of  the 
climate,  or  for  other  unknown  reasons  is  uncertain;  but  there  seems 
to  lx  no  doubt  that  al>out  the  l)eginning  of  the  sixteenth  century  the 
last  survivors  had  succumbed  to  the  more  powerful  native  inhabit¬ 
ants  of  the  country',  the  Eskimos. 

*ti>r  a  recent  discunsion  of  the  decline  of  the  Eastern  Settlement  see  Dr.  William  Hovgaard  s 
article  The  Norsemen  in  Greenland:  Recent  Discoveries  at  Herjolfsnes.”  Oeogr.  Rer.,  V'ol.  IS.  ipaS. 

pp.  6o5-<)i6. 
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Fig.  I — Scoresby  Sound  reproduced  on  a  reduced  scale  from  the  Royal  Danish  Hydrographic  O&t 
Chart  No.  147,  igoa.  The  western  and  eastern  limits  are  the  thirtieth  and  twentieth  meridians  le 
spectively;  the  northern  and  southern  limits  the  seventy-second  and  the  seventieth  parallels. 

the  purpose  of  trading  with  the  Eskimos,  Kgede  aiming  thereby  at 
an  opportunity  of  carrying  on  missionary  work  among  the  lost  Norse 
men.  In  1721  he  landed  on  the  site  of  the  present  settlement  of 
Gfxlthaah  and  found  a  large  numl)er  of  Eskimos — all  comparatively 
wealthy,  dressetl  in  sealskin  and  furs,  each  man  the  owner  of  a  kayak, 
each  family  of  a  umiak  (woman’s  lM)at).  Of  meat  they  had  plenty, 
of  blubl)er  and  seal  oil  more  than  they’  could  |X)ssibly  use,  of  furs  for 
barter  large  quantities — but  of  the  Norsemen  Egede  saw  no  trace 
except  the  ruins:  the  people  themselves  had  vanished.  Undaunted, 
he  transferred  his  hop)es.  Here  was  a  rich  field  for  missionary  work 
amongst  the  heathen  Eskimo,  who  knew  civilization  and  its  blessing:^ 
only  through  intercourse  with  the  whaling  crews  that  had  followed 
in  the  wake  of  the  voyages  of  exploration. 

So  Hans  Egede  remained,  but  the  company’  scxm  ran  into  financial 
troubles.  Seven  years  after  it  had  Ijeen  started,  the  company’s  lia¬ 
bilities  and  assets  were  taken  over  by  the  Danish  king,  Erederik  I\. 
who  infused  it  with  new  life  and  attempted  to  regulate  the  dealingi- 
of  the  whalers  with  the  natives.  But  decrees,  however  well  framed. 
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Be(;in.\in<;  of  the  Modern  Er.\ 

The  almost  legendary’  history’  of  the  Norse  colonists,  however 
for  a  long  time  gave  rise  to  discussion  and  conjecture,  and  several 
voyages  of  exploration  were  undertaken  without  finding  any  traced 
the  old  settlers.  Then  came  Hans  Egede.  At  the  initiative  of  this 
zealous  missionary’  some  merchants  in  Bergen  formed  a  company  for 
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uere  dilficult  of  enforcement.  Conditions  were  not  improved  when 
the  l)aiu>h  king  sent  out  a  military  governor  followed  by  soldiers  and 
|)anish  colonists,  the  colonists  being  convicts!  Naturally  this  move 
was  not  a  success.  The  e.\ -convicts  quarreled  and  fought  and  died; 
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Survey  by  the  Scoresby  Sound  Expedition  of  I92S 
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Map  of  the  site  of  the  new  Kskimo  colonization  of  Scoresby  Sound.  Scale  approximately 
The  inset  shows  .^mdrups  Havn,  where  headquarters  is  situated,  on  a  larger  scale. 


the  soldiers  mutinied;  the  conduct  of  the  whalers  was  increasingly 
licEMitious.  Every  man’s  hand  was  against  his  neighlx)r. 

But  interest  in  (ireenland  had  l)een  effectively  roused  in  Denmark. 
It  was  realized  that  if  the  Eskimos  were  to  be  saved  and  the  mission 
succeed,  other  measures  must  l)e  resorted  to;  wherefore  the  country', 
with  the  official  approbation  of  all  interested  nations,  was  closed  in 
1774-  The  Danish  government  undertook  control  of  communica¬ 
tions  and  exclusive  trading  rights.  The  Royal  (ireenlandic  Trading 
f  fmipany  was  formed,  and  no  one  was  permitted  to  set  f(X)t  in  the 
country  without  the  special  consent  of  the  Danish  government. 


Grkenland  Today 

•Ml  that  happened  150  years  ago,  and  Greenland  of  tcxlay  is  very 
different  from  (ireenland  of  old.  The  inhabitants,  now  about  I5,(xx) 
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in  numl)er,  are  mostly'  living  in  some  70  small  settlements  scattered 
along  the  coast,  which  is  divided  into  15  districts,  each  with  a  larger 
central  settlement  and  administrative  headquarters.  In  these*  centers 
are  located  the  main  stores  and  warehouses,  with  a  church  and  a 
schcK)l  in  each  and  in  most  a  hospital;  but  a  store  is  also  found  in 
all  the  smaller  settlements,  where  a  native  teacher  or  minister  is 
resident. 

The  inhal)itants  themselves  are  changed  from  primitive,  nomadic 
hunters  to  a  more  or  less  locally  bound  jwpulation  dei^endent  on  the 
government  stores.  This  development  has  its  regrettable  conse- 
cjuences,  as  more  people  live  in  a  place  than  can  be  supported  by  the 
game  it  furnishes.  Furthermore,  the  numlter  of  seals  caught  has 
decreased  alarmingly’,  partly  for  this  reason,  partly  l)ecause  of  the 
intrcKluction  of  firearms,  but  principally  Imause  of  the  ruthless  slaugh¬ 
ter  of  seals  on  their  breeding  grounds  along  the  Greenlandic  east  coast 
by  Norwegian  sealers.  In  spite  of  the  care  that  has  l)een  taken,  the 
population  has  liecome  so  pauijerized,  that  a  large  yearly  grant  is 
necessary  to  keep  the  country  going.  The  government,  however,  is 
taking  steps  to  intrcKluce  new  means  of  livelihcxxl,  for  instance,  cod 
fishing  and  sheep  raising,  both  of  which  seem  in  a  fair  way  of  success 

In  the  meantime  the  work  of  changing  the  inhabitants  from  a 
tril)e  of  the  stone  age  to  a  civilized  race  has  almost  l)een  brought  to 
an  end.  The  cxlucational  work  is  now  nearly  all  carried  on  by  the 
(ireenlanders  themselves  under  the  suix*rvision  of  some  few  Dane> 
(ireenlanders  are  lx*ing  traint*d  to  take  cner  the  trading  stations; 
while  all  internal  administration  of  the  different  settlements  and  to 
some  extent  the  affairs  of  the  country’  as  a  whole  are  managed  by 
(ireenlanders  elected  by  common  vote  of  the  adult  population. 

The  closing  of  the  country’  and  the  establishment  of  monopolized 
trade  and  shipping  were  dangerous  but  necessary^  expedients  that 
have  l>een  justified  by  results.  A  state  monopoly’,  however,  is  not 
an  ideal  form  of  government,  and  it  has  probably  outlived  its  use¬ 
fulness;  but  under  its  strict  protection  the  (ireenlanders  have  been 
given  time  and  freedom  to  adjust  themselves  to  new  conditions  of  life, 
and  quite  a  new  race  of  jxople  has  Ixen  created  under  its  care. 


The  St.\tus  of  the  Fast  Coast 

In  this  peaceful  but  slow  development  of  a  nation  a  new  factor 
was  unfortunately  introduced  by  the  Danes  themselves  in  1921,  m 
the  probably’  uncalle<l-for  extension  of  the  monopoly  to  the  whole 
of  the  east  coast  of  (ireenland,  where  only  one  (ireenlandic  settle¬ 
ment  existed  (where  a  monopoly  had  l)een  established  Ixforc)  and 
where  the  coast  is  protected  by  barriers  of  ice.  Its  effect  was  to 
arouse  the  wrath  of  Norwegian  sealers  who  thought  themselves— 
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though  I  believe  without  good  reason — deprived  of  a  hunting  terri¬ 
tory’.  Their  government  naturally  took  the  part  of  the  sealers;  much 
political  discussion  ensued,  followed  by  a  treaty — and  then  trouble 
began  in  earnest! 

Neither  Norwegians  nor  Danes  nor,  least  of  all,  Greenlanders 
themselves  were  satisfied.  The  treaty  gav’e  the  sealers  legal  rights 
which  they  had  not  enjoyed  before.  Of  most  serious  import  is  the 
right  to  establish  themselves  in  permanent  stations  on  the  east  coast 
of  Greenland,  whence  they  can  hunt  seals  in  hitherto  protected  terri¬ 
tories  and  breeding  grounds — to  the  absolute  ruin  of  the  Greenlanders, 
for  whom  the  seal  is  every’thing.  It  is  to  be  hoped,  however,  that 
the  Norwegian  sealers  will  realize  the  obligations  of  a  superior  race 
and  avoid  taxing  the  seal  herds  more  heavily  than  already  is  the  case 
As  far  as  we  know,  no  steps  have  as  yet  l)een  taken  by  the  sealers  to 
avail  themselves  of  their  full  rights  under  the  treaty. 

This  development,  however,  made  imperative  the  establishment 
of  a  settlement  on  the  east  coast  of  Greenland  as  far  north  as  possible, 
to  protect  the  economic  interests  of  the  more  southerly  Greenlander> 
Such  a  settlement  would  at  the  same  time  give  the  Greenlander> 
from  the  entire  country'  a  much  needed  opportunity  for  expansion 
and  for  a  continuation  of  the  happy  primitive  existence  of  their  fore¬ 
fathers.  This  possible  development  was  taken  into  consideration 
while  framing  the  treaty,  and  in  case  Scoresby  Sound  should  be 
colonized  by  Eskimos  the  whole  of  this  huge  district  would  automat¬ 
ically’  become  a  monopoly  under  Danish  government  administration. 

In  consequence,  the  writer  took  up  a  plan  on  which  he  had  been 
working  for  more  than  ten  years,  namely  the  transfer  from  the  in¬ 
habited  parts  of  Greenland  of  some  families  who  were  willing  to  move 
to  the  rich  hunting  grounds  in  Scoresby  Sound,  now’  uninhabited 
but  formerly  the  seat  of  a  numerous  Eskimo  ix)pulation.  With  the 
disinterested  assistance  of  a  large  Danish  newspaper,  the  Ferslr. 
Press  Syndicate,  sufficient  public  subscriptions  were  obtained  to  war¬ 
rant  the  undertaking  of  the  enterprise. 

The  Colonization  Expedition  Sails 

On  July  lo,  1924,  the  day  after  the  treaty  was  signed,  everythinj; 
was  ready  for  the  start  of  the  exjjedition.  Our  ship,  the  Gr^rUam, 
left  Copenhagen  with  outfit  and  provisions  for  22  men  for  16  months, 
with  all  the  materials  necessary’  to  build  a  small  settlement  on  the 
shores  of  Scoresby’  Sound,  and  with  everything  needful  for  the  sup¬ 
port  of  ten  to  twelve  Greenlandic  families  for  three  or  four  years. 
It  was  difficult  to  find  room  for  all  in  the  ship:  the  deck  cargo  was 
piled  high,  the  small  Ixjats  Ijeing  lashed  down  on  top  of  the  building 
materials;  but  fortunately  the  weather  was  fine  while  crossing  the 
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Atlantic.  After  a  short  stay  at  Iceland,  where  we  filled  our  bunkers 
and  took  four  jK>nies  on  lx)ard,  we  headed  due  north,  hoping  to  lie 
able  to  sail  direct  to  Scoresby  Sound.  Nor  were  we  disappointed. 
On  the  third  day  after  leaving  Iceland  we  entered  the  pack  ice,  which 
proved  to  lie  only  some  60  miles  in  width  where  the  Hekla  on  Ryder’s 
KxjHMlition  in  June,  1891,  had  found  the  pack  five  to  six  times  as 
broad." 

We  then  had  in  plain  view  the  rugged  but  beautiful  mountains  of 
(ireenland.  The  floes  were  scattered,  and  it  was  an  easy  matter  to 
force  a  way  through  the  outer  barrier,  which  so  often  causes  the  navi- 
i  >;ator  trouble  and  anxiety,  and  the  farther  we  penetrated  into  the 
|)ack,  the  more  scattered  it  seemed  to  be.  Only  22  hours  alter  en¬ 
tering  the  ice,  we  reached  the  open  coast  water,  passing  huge  ice- 
l)ergs— one  we  measurer!  rose  70  meters  alxive  the  water  line — and 
^  came  into  Scoresby  Sound,  exactly  14  days  after  our  departure  from 
^  ('ojx'nhagen. 

1  Difficulties  with  Ice 

W  e  had  expected  that  the  bay  ice  in  Scoresby  Sound  would  have 
t)een  broken  up  and  drifted  out  to  sea  under  the  strong  outgoing  cur¬ 
rent,  but  we  found  to  our  regret  that  this  w'as  not  so.  On  the  contrarx  , 
an  immense  ice  sheet  stretched  fast  and  solid  from  coast  to  coast. 
While  awaiting  the  break-up  we  visited  Cape  Brewster,  a  breeding 
place  for  immense  numliers  of  sea  fowl,  whence  the  prospective  set¬ 
tlers  will  lie  able  to  get  an  unlimited  supply  of  birds.  Of  other  game 
we  saw  much:  seals  in  the  water  popped  up  their  heads  wherever 
we  went;  l)ears  roamed  along  the  edge  of  the  ice;  narwhals  swam  in 
sch(K)ls — the  animal  life  of  the  sea  and  its  borders  was  very  rich. 

W’e  had  made  fast  alongside  the  ice  in  a  small  bight  formed  be¬ 
tween  the  unbroken  ice  and  Cape  Tobin,  ready  to  go  on  when  the  ice 
should  break.  The  line  of  breakage,  however,  came  so  far  in  the 
hord  that  we  Ijecame  aware  of  it  only  by  the  rapid  narrowing  of  the 
pond  in  which  we  had  taken  refuge.  To  let  go  our  moorings  and  get 
under  way  was  no  more  than  a  matter  of  minutes,  but  the  ice  moved 
1 1  quicker.  It  closed  up  all  openings,  caught  the  ship  in  its  grip,  and 
1  j  held  it  there  while  a  small  floe  w’as  driven  with  irresistible  force 
1  towards  our  stern.  The  ship  seemed  doomed,  but  we  could  only  wait 
I  and  listen  for  the  crunch  of  the  ice,  the  grinding  along  our  sides,  the 
I  splintering  of  wood,  and  rending  of  heav^y  iron.  Then  the  floe  took 
j  our  stern,  the  ship  was  thrown  over  on  her  beam  end,  something 
i  snapjx'd,  she  righted  herself — but  rudder  and  rudderpost  were  gone. 
4  ^-'vnts,  however,  turned  out  l>etter  than  might  have  l)een  expected. 
By  dint  of  much  lalx)r  we  brought  the  ship  into  a  large  opening  be- 
tween  the  ice  and  the  land,  where  dangers  from  floating  ice  or  rocky 

V ! 

*  \  *  "idrlfhrr  <>m  Gr0HiaHj,  Vol.  17,  l8gs,  p.  362. 
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coast  were  comparatively  small.  But  our  plans  had  to  be  entirely 
revised:  instead  of  having  our  vessel  wherewith  to  explore  for  the 
l)est  situation,  we  had  now  to  trust  to  luck.  And  luck  followed  our 
trail! 

The  Heai>quartkrs  Site 

.After  the  vessel  had  l)een  saved  I  left  her  to  investigate  the  condi¬ 
tions  towards  the  upiR?r  end  of  Rosenving  Bay.  Walking  over  land 
1  found  en  route  numerous  relics  of  the  former  inhabitants:  ruined 
huts,  tent  rings  wherever  on  a  projecting  sand  spit  there  was  room 
enough  for  a  tent  to  l)e  raised;  stone  fox  traps — in  fact,  everything 
proved  that  great  numl)ers  of  Kskimos  had  lived  here  in  former  times 
.And,  furthermore,  we  found  that  for  which  in  particular  we  were 
l(H)king:  an  excellent  harbor  with  a  g(K)d  site  for  the  settlement. 
On  the  northern  shore  was  a  broad  level  plateau  protected  by  low, 
rounded  mountains  from  the  northern  winds,  full  open  to  the  south: 
the  river,  which  had  cut  itself  down  into  the  plateau,  came  from  some 
large  glacial  lakes  far  inland  and  could  never  run  dry.  I  decided 
to  establish  the  center  of  the  settlement  here,  and  in  all  my  later 
travels  along  the  coasts  of  Scoresby  Sound,  I  never  saw'  a  more  likely 
spot. 

.At  Ferslew  C'ape,  as  we  christened  the  point,  the  water  was  deep 
right  inshore  so  that  we  could  moor  our  vessel  alongside  and,  using 
our  large  w(K)den  l)eams  and  rafters  as  gang  planks,  could  take  our 
cargo  ashore  direct.  While  unloading  was  in  progress  and  the  car- 
|x*nters  were  beginning  work  on  the  central  building  which  was  to 
house  the  administration,  store,  church,  etc.,  I  set  out  westward  with 
our  motor  boat  to  find  suitable  sites  for  the  colonists’  houses. 

Plant  and  Animal  Life 

On  this  voyage  I  was  particularly  pleased  to  find  large  number^ 
of  walrus  wherever  we  went,  also  many  Ixars  and  seals  and  large 
flocks  of  geese  and  ducks:  in  short,  our  motor  boat  trip  showed  us  a 
surprising  amount  of  game,  which  still  is  only  a  fraction  of  what  a 
Cireenlander  will  see,  skimming  along  the  same  coast  in  his  light 
and  silent  kayak. 

On  this  trip  we  reached  C'ape  Stewart,  a  splendid,  fertile  spot, 
with  grass  waving  in  the  gentle  breeze,  butterflies  flitting  from  flower 
to  flower,  and  l)ees  humming  as  at  home  on  a  warm  summer  day. 
Even  a  Ijeehive,  small,  but  filler!  with  delicious  honey,  was  found 

At  (  ape  Stewart  our  geologist  discovered  a  small  seam  of  coal, 
and  coal  was  later  found  at  C'ajie  Hope,  which  will  provide  the  settler> 
with  gorxl  and  sufficient  fuel.  Thus  may  lx  fulfilled  Scoresby’s  pre¬ 
diction:  ‘‘From  the  apparent  great  extent  of  the  coal  formation  m 
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Jameson’s  Land,  it  is  highly  probable  that  it  alK)unds  in  beds  of  coal 
and  if  this  shall  prove  to  l>e  the  case,  it  may,  at  some  pieriod,  Ijecome 
useful  to  man.  "* 

After  a  short  visit  to  the  Fame  Islands,  sheltered  and  warm,  a 
nesting  place  for  great  numbers  of  eider  ducks,  we  headed  homewards 
again  encountering,  as  did  the  Amdrup  expedition,  a  large  number  of 
musk  oxen.^  It  is  a  constant  matter  for  surprise  that  this  huge  ani¬ 
mal  can  exist  in  a  land  which,  according  to  the  prevalent  idea,  is 
devoid  of  \egetation — but  the  ice-free  borders  of  Greenland  support 
considerable  vegetation.  Alxjut  Scoresby  Sound  heather  covers 
ver>'  large  areas,  and  the  blueberr\’  thrives  well  wherever  shelter  is 
found.  Dwarf  birch  and  willow  are  seen  all  over  the  country,  also 
flowers — potentillas  of  different  kinds,  saxifrage,  arctic  poppies- 
altogether  our  lx)tanist  found  more  than  ninety  species;  then  there  is 
the  grass.  To  quote  again  from  Scoresby:  “The  vegetation  in 
Jameson’s  Land  is  suf^erior  to  any  thing  that  I  could  have  expected 
in  such  a  latitude.  Alxiut  the  hamlet  [at  Cape  Stewart],  the  ground 
was  richly  clothed  with  grass,  a  foot  in  height;  and  more  inland,  my 
Father,  who  explored  this  country  to  a  great  extent,  discovered  con¬ 
siderable  tracts  that  might  justly  l)e  denominated  Greenland,  patches 
of  several  acres,  txxurring  here  and  there,  (according  to  the  testi¬ 
mony  of  Mr.  Scott,  surgeon  of  the  Fame),  ‘of  as  fine  meadow-land  as 
could  l)e  seen  in  England.’ 

Sites  for  Colonists’  Dwellings 

Our  intentions  were  to  scatter  the  huts  of  our  prospective  colo¬ 
nists  over  as  long  a  coast  line  as  possible  in  order  to  give  the  hunters 
larger  op|x)rtunities.  We  hoped  in  this  way  to  l>e  able  to  counteract 
the  intelligible  but  regrettable  desire  of  a  people,  living  in  such  a 
solitude  as  here  in  (Greenland,  to  gather  round  the  store,  whereby 
their  economic  status  suffers,  the  numl)er  of  people  exceeding  the 
capacity  of  the  sustenance  space. 

To  decide  where  to  build  the  houses  was  easy  enough,  but  to  get 
the  materials  transported  to  the  selected  spots  was  considerably  more 
difficult.  I  took  this  business  in  hand  myself,  tcjwing  the  heavily 
loaded  lx)ats  by  the  motor  boat.  Although  the  ice,  drifting  backwards 
and  forwards  with  the  strong  current,  frequently  threatened  to  crush 
us,  we  escaped  mishap.  The  materials  for  some  eight  houses  were 
eventually  carried  out  and  deposited  at  the  selected  spots:  four 

*  William  Scoresby.  Jr.:  Journal  of  a  V’oyage  to  the  Northern  WIiale-FUhery;  including  Researche? 
and  Discoveries  on  the  Eastern  Coast  of  West  Greenland,  made  in  the  Summer  of  i8jj,  in  the  ship 
Baffin  of  LiveriKKil.  Edinburgh,  i8ij,  p.  400. 

♦  There  is  an  excellent  description  of  the  ovibos  in  S«iren  Jensen's  reix>rt  "  Mammals  Observed  or 
Amdrup's  Journeys  to  East  Greenland  1898-1000.”  Meddrlelser  om  Grtnland.  Vol.  29.  1Q07.  PP- 
reference  on  pp.  27-61. 

‘Scoresby,  op.  (it.,  pp.  214-215. 
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houses  at  Cajje  Stewart,  two  houses  at  Cape  Hope,  and  two  at  Cape 
Tobin.  In  our  endeavors  to  find  kckx!  sites  we  were  guided  by  the 
ruins  of  the  old  Kskimo  villages. 

Hut  iK'fore  we  had  finished  this  task,  autumn  was  ujxm  us; 
gales  l)egan  to  blow,  snow  fell,  and  in  calm  nights  the  ocean  froze  over 
so  that  it  was  difficult  to  force  a  lK)at  through  the  ice.  The  gras*. 


Fl<;.  15 — The  interior  of  a  settler's  house. 

withered,  the  leaves  of  the  willow  turned  yellow,  the  birch  deep  red 
a  splendid  sight  but  a  warning.  W  hile  we  had  been  trans|iorting 
materials  for  the  houses,  work  at  the  center  went  on  apace:  the  large 
house  was  so  far  finished  that  iK*o|)le  could  live  in  it,  the  small  ware¬ 
house  was  built  and  filled  with  the  four  years’  supplies.  In  the  first 
week  of  .September  we  were  engaged  on  t)ur  last  tasks — the  putting 
in  order  of  everything  at  (  ape  Ferslew  and  the  preparation  of  in¬ 
structions  for  those  who  were  to  remain  l)ehind.  On  Iniard  ever\  thing 
was  ready  for  sea:  we  had  only  to  wait  for  a  gale  to  open  the  dense 
packed  ice  outside  Scoresby  Sound. 


Sailim;  Conditions  on  Return 

The  gale  came — a  howling  norther:  now  or  never  we  had  to  tr> 
the  most  hazardous  task  I  have  ever  undertaken,  ('onditions  were 
alxmt  as  bad  as  they  possibly  could  l)e.  The  new  ice  was  thick.  (M 
steering  gear  we  had  none  except  a  large  oar  on  our  quarter-deck, 
by  means  of  which  we  hoped  to  Ik*  able  to  control  our  vessel  in  open 
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water;  Imt  it  had  never  l)een  tried,  and  in  pack  ice  it  would  of  course 
Ik*  abx'lutely  useless.  We  went  slowly,  as  in  the  l^eginning  we  had  to 
steer  our  \essel  exclusively  by  means  of  the  propeller,  and  it  took 
six  hours  to  reach  Cape  Tobin,  where  in  a  large  channel  of  open  water 
we  proved  our  30-f(K)t  oar  useless  and  let  it  slip  overboard.  Half  an 
hour  later  we  were  firmly  lieset  in  the  ice  and  drifted  with  it  three 
days  without  lieing  able  to 
extricate  ourselves.  Then 
it  ojiened  in  a  narrow  lane 
leading  out  towards  the 
open  (K-ean.  By  ramming 
the  ice  with  the  1k)W’  of  the 

s|K*ed  we  managed  to  steer 

our  course,  but  often  in  ^  ^ 

•  h'  1  h  t 

whole  crew  had  to  jump  L~, 

on  the  by 

long  rofies  made 

Ut  the  the  B  11 

jib  lKM)m,  check  the  vessel 

It  was  hard  work,  dan-  ki*  »  ^  j 

jjerous  t(K)  and  exciting; 

but  nine  (lavs  after  leaving  ^  .  .  ... 

Amdru})  harlxir  we  reached 

the  ojK'n  (K'ean  and  caught  a  gale  that  enabled  us  to  steer  our  vessel 
southward  with  sails  alone.  The  following  day  we  saw  the  bleak 
northern  coast  of  Iceland  and  reached  a  comparatively  safe  port  in 
-Skajjabay.  It  was,  however,  cjuite  impossible  to  repair  the  vessel 
here,  and  after  having  rigged  some  kind  of  jurx*  rudder — by  means 
of  which  we  could  steer  our  vessel  in  fair  weather — we  once  more 
trusted  to  fair  weather  and  fortune.  But  fair  weather  is  rare  at  that 
tune  of  the  year;  gales  blew  continually,  and  to  maneuver  the  ship  was 
out  of  the  cjuestion.  W’e  drifted  eastward  towards  the  coast  of  Norway, 
and,  onc'e  more  favored  by  luck,  the  gale  breaking  at  the  right  moment, 
reached  the  |K)rt  of  Molde.  Here,  having  had  excitement  enough, 
I  engaged  a  tug  to  take  us  to  Copenhagen. 


Fit;.  i6 — Healthy  children. 


Work  .\t  the  Settlement 


Nearly  a  year  later  we  had  news  from  Scoresby  Sound  through  the 
well  known  French  explorer  and  scientist.  Dr.  Charcot,  who  on  Iniard 
the  Pourquoi-PasF  was  cruising  in  the  polar  ocean  and  shaped  his 


222 


THE  GEOGRAPHICAL  REVIEW 


course  for  Scoresby  Sound  to  see  whether  my  men  were  in  need  of 
assistance.  On  August  i,  1925,  the  Pourquoi-Pas?  anchored  outside 
the  settlement  to  a  hearty  welcome  by  six  of  our  men,  the  seventh, 
our  geologist,  Mr.  Bierring  Petersen,  having  died  during  the  spring. 

One  month  later  our  own  vessel  came  into  port,  and  my  com¬ 
rades  could  look  back  u^xin  a  well  finished  piece  of  work.  To  the 
last  detail  they  had  executed  the  instructions  given  them.  A  couple 


Fig.  17 — Fossiliferous  strata  on  the  west  coast  of  Hurry  Inlet. 


of  days  after  we  had  left,  all  but  one  man  went  to  Cape  Stewart  to 
rebuild  the  ruined  storehouse  of  the  Danish  expedition  of  iH<)2,  so 
that  it  could  l>e  occupied  by  two  families  of  settlers.  Two  more 
houses  were  built  in  the  same  place. 

Strong  gales  delayed  return  to  the  main  station  for  some  time, 
and  when  they  succeeded  in  getting  back  winter  l)egan  in  earnest. 
Snow  fell  continually’,  the  houses  were  lost  in  it,  and  even  the  make¬ 
shift  observatory’,  which  the  astronomer  ought  to  be  able  to  reach  at 
any’  time,  was  often  difficult  to  find.  After  alxiut  two  months  of 
confinement  to  the  settlement  it  Ijecame  light  enough  for  sledge  trips 
to  be  undertaken.  My  comrades  used  the  time  well  and  drove  their 
teams  far  away  out  over  the  ice  with  good  scientific  results.  One  of 
the  most  interesting  discoveries  was  that  of  warm  springs  on  C  ape 
Tobin,  the  water  of  which  maintained  a  constant  temperature  of 
62®  C.  One  of  these  springs  had  its  outflow  at  the  water’s  edge  and 
created  a  space  of  open  water  even  in  the  heart  of  winter,  in  the 
neighborhood  of  which  was  found  a  very  rich  animal  life — seals  and 
walrus  in  the  water,  bears  and  foxes  along  its  edge,  and  in  the  early 
spring  numljerless  birds. 
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The  spring  of  the  year  comes  quickly  in  the  far  north  when  once 
the  sun  has  returned.  Our  men,  however,  had  no  leisure  to  enjoy 
the  line  weather.  Some  colonists’  houses  still  had  to  be  erected  and 
hanketl  with  sod  and  stone.  Before  the  summer  had  drawn  to  an 
end,  every  thing  was  ready  to  receive  the  new  inhabitants,  and  only 
then  <lid  the  carpenters  get  time  to  follow'  up  their  various  interests. 
One  excavated  several  old  Eskimo  ruins;  another  engaged  in  horti- 


I  Fig.  18 — Excavating  an  old  Eskimo  hut. 


cultural  e\j)eriments,  and,  although  his  results  were  anything  but 
startling,  he  was  a  proud  man  when  he  presented  his  comrades  with 
the  first  radishes  grown  in  Scoresby  Sound. 

The  Colonists  Arrive 

.^t  last,  on  Septeml)er  2,  our  old  ship,  repaired  and  rechristened 
Gustav  llolm,^  came  rolling  into  the  roadstead  outside  the  settlement, 
lK)rne  onwards  by  broad  swells  from  the  ocean,  where  there  was  no 
vestige  of  ice.  And  with  the  ship  came  the  settlers,  brought  from 
Angniagssalik  to  a  place  which  their  legends  tell  them  is  a  land  of 
untold  wealth.  Ninety  in  all  they  were,  old  and  young,  and  many 
children,  every  one  eager  to  see  the  new  home.  They  lost  no  time 
in  getting  their  large  umiaks  into  the  water  and  to  shore  where  they 
ran  alx)ut,  shouting,  laughing,  rolling  themselves  in  the  luxuriant 
grass,  taking  possession  of  the  land. 

I  he  fires  of  the  settlers  flamed  high  in  the  calm  nights,  their  meat 
|)ots  were  stuffed  with  steaming  meat,  and  as  quickly  as  emptied 

•  Niinifd  after  the  well  known  explorer  of  eastern  Greenland  and  founder  of  the  settlement  at 
AngmaKssilik,  Captain  Gustav  Holm.  R.  N. 
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filled  afresh;  all  was  joy  and  contentment.  The  light  kayaks  shot 
over  the  water  on  the  Unikout  for  seals,  while  a  couple  of  experienced 
men  went  hunting  inland  for  musk  oxen  with  strict  orders  to  sh(H>t 
only  two-— enough  for  the  first  day’s  consumption.  The  women  were 
occupied  with  domestic  duties,  fixing  up  their  tents  as  in  their  old 
homes;  while  some  few  families  had  already  moved  into  the  new  and 
clean  houses — small  when  measured  by  our  standards,  palatial 
buildings  in  the  eyes  of  a  (ireenlander.  The  daily  routine  had  l)egun. 
and  the  settlement  was  turned  over  to  the  representative  of  the 
Danish  government:  our  work  was  done. 

The  colonization  of  5k'oresby  Sound  had,  however,  aroused  in¬ 
terest  in  various  quarters,  and  the  French  government  placed  the 
vessel  Pourquoi-Pas?  at  the  disposal  of  Dr.  Charcot  for  a  cruise  to 
.Sc'oresby  Sound  in  1926.  He  headed  north  in  July,  and  I  had  the 
pleasure  of  accompanying  him  as  the  guest  of  the  government.  As 
in  th^two  preceding  years,  we  met  with  no  difficulty  in  the  pack  ice. 
w  hich  was  i^sse<l  in  less  than  24  hours,  and  we  were  once  more  in 
Scoresby  ScmiVUj  arriving  there  at  the  same  time  as  the  Danish  govern¬ 
ment  steamer  whitk  came  with  necessary  supplies. 


First  Year  of  the  Settlement 


We  found  every  thing  in  the  l>est  of  order.  But  the  first  months 
in  the  new  settlement  had  l)een  difficult  enough,  as  the  settlers  mi)st 
unfortunately  had  brought  with  them  from  Angmagssalik  a  regret¬ 
table  influenza,  which  to  <k  the  life  of  four  grown  people,  while  sap¬ 
ping  the  strength  of  the  rest,  so  that  the  men  at  first  had  l)een  dis¬ 
inclined  to  hunt.  This  spell  of  inactivity  lasted  till  about  the  new 
year,  with  the  future  of  the  settlement  hanging  in  the  balance.  But 
the  amount  of  game  in  Scoresby  Sound  is  overwhelming;  and  once  the 
men  had  l)egun  to  hunt,  nothing  could  stop  them.  .At  the  time  of 
our  arrival,  all  traces  of  the  sickness  and  the  consecjuent  depression 
had  long  l)een  extinct.  We  met  only  happy,  healthy  {people,  en¬ 
thusiastic  over  the  country,  which  had  given  them  much  more  meat 
than  they  could  possibly  eat,  and  for  a  handsome  surplus  of  valuable 
fox  and  l)ear  skins  they  had  obtained  what  is  exceedingly  scarce 
among  (ireenlanders — ready  cash. 

The  manager  of  the  settlement,  Mr.  Johan  f*etersen,  formerly 
for  more  than  25  years  manager  in  Angmagssalik,  spoke  of  the  coun¬ 
try  and  its  future  in  glowing  terms.  There  was  considerably  more 
game  of  different  kinds  than  he  had  known  elsewhere  in  Greenland; 
salmon,  trout,  arctic  C(xl,  halibut,  and  the  angmagset  (a  small  fish 
of  the  salmon  order),  so  valuable  for  the  C»reenlanders,  swarm  in  the 
waters.  Huge  nK)keries  on  some  newly  discovered  islands  back  of 
Rathbone  Island  gave  the  settlers  a  welcome  addition  to  the  ample 
meat  fare  in  the  form  of  an  unlimited  supply  01  birds  and  eggs.  In 
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wintcrtinu*  the  hunt  gave  g<KKl  results,  as  open  water,  even  at  that 
season.  >ei‘ins  to  reach  comparatively  far  into  Scoresby  Sound,  pass¬ 
ing  ver>  close  to  C'ajK*  Tobin,  and  approaching  within  short  distance 
(,f  fajH-  lloiH?  and  Cape  Stewart. 

(i(MKl  as  conditions  have  l)een  in  the  first  year,  it  is  probable  that 
thev  will  i>e  even  l>etter  in  the  future  when  the  Greenlanders  acquire 
a  greater  knowledge  of  the  fiord  and  its  hunting  places.  Finally,  it 
must  U*  lH)rne  in  mind  ten)  that  the  present  settlers  have  only  barely 
touchol  the  coast,  w  hile  there  are  hundreds  of  miles  of  hunting  ground 
where  jwople  of  the  same  race  have  found  a  livelihcKxl  in  the  past. 

No  wonder  that  Mr.  Petersen  has  advised  the  Danish  government 
to  send  up  alK)Ut  a  hundred  more  settlers  from  the  west  coast  of 
(ireenlaiul  to  Scoresby  Sr)und.  Numl)ering  some  two  hundred,  they 
:  may  then  l)e  left  to  increase  their  numl)ers  in  peace  and  bring  up 
I  children  as  in  the  days  of  old. 

The  ex|K*riment  of  colonizing  Scoresby  Sound  had  its  risks,  but  it 
has  succmled  l)eyond  our  fondest  hopes.  The  colony  is  now  firmly 
established  and,  if  nothing  unforeseen  happens,- will  gro^  'to  lx?  ejuite 
an  inq)ortant  one.  ,  • 

Scientific  Interests 

Furthermore,  the  new  settlement  will  form  a  gexx!  base  for  future 
detailed  s<  ientific  work  on  the  east  coast  of  Greenland.  Dr.  Lauge 
Koch  is  already  in  the  field  and  will  make  a  geological  survey  of  the 
east  coast,  particularly  to  the  north  of  Scoresby  Sound ;  and  the  Danish 
gecKletic  survey  is  planning  to  erect  a  seismographic  station  near  the  1 

settlement.  .\  wireless  will  also  l)e  built,  so  that  daily  meteorological 
observations  can  be  sent  over  to  Iceland,  thereby,  meteorologically 
s|)eaking,  to  a  certain  extent  safeguarding  the  Norwegian  coast. 

.Naturally,  no  scientific  work  of  any  extent  could  have  Ireen  under¬ 
taken  by  the  colonizing  expedition^;  but  it  may  l)e  worth  while  men¬ 
tioning  that  a  very  gcHKl  ethnographical  collection  has  Ijeen  brought 
home,  including  a  strange  burial  find — some  silver  buttons  and  a 
handful  of  silver  beads,  which  certainly  cannot  lx?  of  F2skimo  origin. 

Although  it  seems  far-fetched,  the  only  likely  explanation  of  the 
origin  of  the  find  is  that  the  few  silver  trinkets  must  have  come  from 
Icelandic  hunters  who,  according  to  the  old  sagas,  went  to  Svalbard 
to  hunt  in  the  summertime.  The  name  of  Svalbard  seems  erroneously 
to  have  lieen  attached  to  Spitsl)ergen,  whereas,  according  to  the 
latest  investigations,*  it  seems  Ijeyond  a  doubt  that  the  old-time 
Svalbard  is  the  Scoresby  Sound  region  of  texlay. 

’S«-i-  (kiiM-rs  in  Mfddtltlsrr  om  Gr^nland,  Vol.  68.  igjb,  pp.  149-270,  received  while  this  paper 
was  in  [>rrss.  Kdit.  Note. 

'  l.iistav  Holm:  De  islandske  Kursforskrifters  Svalbarde.  MeddeUhrr  om  Crenland.  Vol.  59,  192s. 

hl‘-  •*,.1  297.  See  also  the  note  "Two  Icelandic  Cartographers. "  elsewhere  in  this  number  of  the 
Knirir. 


NOTES  ON  THE  PROBLEM  OF  FIELD  EROSION 

W.  C.  Lowdermilk  and  J.  Russell  Smith 

Some  Facts  from  Shansi,  China* 

Taiyuan  plain  was  suffering  from  a  long  drought  when 
I  the  writer’s  party  reached  the  city  of  that  name  at  the  begin- 
ning  of  July,  1924.  The  crops  were  dying  for  want  of  rain, 
even  the  wild  grass  had  not  started  and  a  famine  was  feared. 

The  rain  clouds  broke  shortly  after  our  arrival.  The  moisture 
accumulated  in  the  atmosphere  superheated  by  the  barren,  scorch 
ing  hills  came  down  in  torrential  volume.  The  streams  were  suddenlv 
overcharged  with  raging  waters,  heavily  laden  with  mud  and  silt. 
Deprixed  of  their  soil  and  forest  cover  the  mountains  no  longer  ser\T 
as  a  storehouse  of  water.  The  supply  so  sorely  needed  for  agricul 
tural  puriK)ses  t|uickly  ran  off  the  steep  slopes,  bringing  flrxxls  and 
destruction  in  place  of  the  desired  l)enefits.  Efforts  made  to  catch 
the  fl(K)d  waters  for  irrigation  availed  little.  Dry  weather  in  the  fall 
months  again  made  conditions  serious  and  renewed  the  threat  of 
famine. 

The  writer’s  party  made  a  study  of  the  destructive  processes  at 
work  in  this  general  region — the  headwaters  of  the  Fen  River.  The 
first  stage  is  the  cutting  of  the  forest.  A  portion  of  the  timliercutis 
transported  to  market  on  mule  back  or  otherwise.  Transportation  is 
expensive,  and  only  a  very  small  part  of  the  selling  price  remains  to 
pay  the  owner.  The  mountain  people  consequently  are  careless  with 
valuable  timljer.  More  timl)er  is  wasted  in  the  vicinity  of  Tung  Tsa. 
and  more  is  rotting,  than  is  being  grown  in  the  forest  plantations  on 
the  dr\’  valley  slopes  alx)ut  the  plain. 

The  second  step  is  the  digging  up  of  the  deep  fertile  forest  soil, 
highly  pnxluctive  and  desired  for  the  cultivation  of  oats  and  potatoes 
by  the  mountain  farmer.  The  region  under  discussion  is  mountain 
ous;  more  than  qo  per  cent  of  the  area  is  on  slopes  with  gradients  van- 
ing  from  10  to  80  per  cent.  Most  of  the  slo|)es  have  a  gradient  of 
over  20  per  cent.  This  condition  explains  the  operation  of  the  third 
step — the  washing  away  of  the  soil. 

The  rapidity  of  loss  of  soil  cover  varies  with  the  slope;  the  steeper 
the  slope  the  more  quickly  is  the  srfil  washed  away  after  it  is  dug 
up.  In  the  Tung  Tsa  region  the  farmers  count  on  oat  crops  from 


>  By  W.  C.  Lowdermilk,  University  of  Nanking,  China.  For  further  details  see  the  autls'n 
[Wiier  "Forest  Destruction  and  Slope  Denudation  in  the  Province  of  Shansi,"  China  Journ.  o)  Sri.  s»^ 
Arts,  Peking.  Vol.  4.  19^6,  pp.  127-IJ5. 
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cleared  mountain  land  for  three  to  ten  years.  The  amount  of  har¬ 
vest  decreases  rapidly  each  year  until  within  ten  years  or  less  the 
products  become  insufficient  to  pay  rent  and  expenses. 

TiniUr  lands  are  wasted,  fertile  alluvial  ground  in  the  mountain 
valleys  is  covered  with  gravel  and  stones,  and  the  perennial  moun¬ 
tain  streams  with  grassy  banks  overhung  by  wallows  are  converted 
into  wide  rocky  beds— destructive  torrents  after  each  rain  but  dry 
for  most  of  the  year.  But,  more  than  this,  the  soil  that  is  washed  off 
the  mountains  is  being  transported  to  the  plains  in  the  flood  waters, 
there  to  1k‘  depositetl  as  the  velocity  of  the  flow  is  diminished.  The 
deposition  of  this  material  serves  to  raise  the  beds  of  the  rivers  above 
the  plain,  causes  floods,  and  makes  control  of  the  flood  waters  by 
dikes  exfjcnsive  and  difficult.  In  order  to  learn  the  amount  of  silt 
brought  down  by  the  torrential  run-off,  six  flood  water  samples  of 
KKK)  cubic  centimeters  each  were  taken  from  three  different  storms 
after  the  crest  of  the  fl(K)d  had  passed.  The  suspended  silt  was  fil¬ 
tered  out,  dried  at  100®  C.,  and  weighed.  ‘The  amount  of  silt  by 
weight  varied  from  14  and  22  per  cent.  This  is  a  startling  amount; 
it  indicates  that  HockI  waters  are  carrying  down  from  the  mountains 
eveiy  season  thousands  of  tons  of  the  productive  soil  layer.  And 
when  it  is  considered  that  this  process  has  been  going  on  for  centuries 
it  is  not  surprising  to  find  that  the  mountains  of  Shansi  are  rocky  and 
sterile. 

That  the  mountains  of  Shansi  were  not  always  in  this  barren 
state  is  indicated  by  evidence  found  in  the  investigation.  Numerous 
remnants  of  former  forest  areas  were  discovered  along  the  line  of 
travel  leading  northward  out  of  Taiyiianfu  to  Jing  Loa  and  thence  up 
the  Fen  River  by  Ling  Hwa  to  Tung  Tsa.  The  first  was  a  stand  of 
pines  on  a  northerly  mountain  slope  about  40  li  north  of  Taiyiianfu. 

resident  of  Tsa  Shan  opposite  Ling  Jing  related  that  20  years  ago 
a  forest  of  pine  had  existed  on  the  mountains  and  that  a  fire  burning 
for  three  days  and  three  nights  bad  destroyed  it.  A  few’  large  pine 
trees  had  escaped,  remaining  as  evidence  of  this  cover;  and  a  new 
grow  th  of  pine,  visible  on  the  mountain  side,  had  come  up  after  the 
hre.  At  jing  Loa  a  splendid  stand  of  pine  surrounds  the  temple  on 
the  mountain  side.  Ling  Hwa  is  in  the  midst  of  a  region  formerly 
covered  by  forests.  During  that  time  the  city  was  populous  and 
pros|H“rous.  It  is  said  to  have  Ijeen  the  summer  resort  of  former 
kings  who  lived  at  Taiyiianfu.  Its  grandeur  and  prosperity  disap¬ 
peared  with  the  forests.  At  present  a  small  village  stands  within  the 
rums  of  the  former  splendid  city.  Eastward  of  Tung  Tsa  in  the  ex¬ 
tensive  barren  areas  are  further  evidences  of  a  forest  cover.  Scat¬ 
tered  tall  spruce  trees  stand  out  on  the  landscape  like  green  pagodas. 
No  see<llings  are  coming  up  around  them,  however,  for  a  spruce  seed¬ 
ling 

re(|uires  the  shade,  protection,  and  moisture  of  a  fairly  well 


FHi.  I — The  sl()|)es  of  the  two  conversinK  valleys  have  been  cleared  and  cultivated.  A  perennu 
stream,  rest-mbling  a  New  England  trout  br<H)k,  once  flowed  through  here.  It  has  been  coovertel 
into  this  torrential  dry  rtKky  bed.  (Photograph  by  W.  C.  Lowdermilk.) 

Kk;.  2 — View  over  Tung  Tsa  and  up  the  Siao  Si  Ko.  Note  the  wide  fan  of  coarse  debris  alt  he  Brouth 
of  the  valley.  Its  spread  is  i)artially  controlled,  and  fields  have  been  protected  by  the  building  of  walls 
(Photograph  by  W.  C.  Lowdermilk.) 
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•■t''-  i  Thf  mountain  farmer  uses  a  lonR-bladetl  pick  which  effectively  loosens  the  soil  from  the 
h.ndinR  and  reinforcing  effects  of  the  tree  roots.  (PhotoRraph  hy  \V.  C.  Ix)wdermilk.) 

Fic.  4  A  detail  of  an  abandoned  field  once  covered  with  forest.  This  tract  had  been  under  cultiva¬ 
tion  nine  years.  The  black  humus  layer  has  disap(>earc^,  leavinR  an  unprotiuctive  brown  rock-filled 
xhI.  Xeir  Tung  Tsa.  Shansi.  (Photograiih  by  \V.  C.  Lowdermilk.) 
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closed  forest.  W  est  of  Tunjj  Tsa,  on  the  other  hand,  may  lx?  seen  the 
processes  of  forest  destruction.  Finally,  in  the  vicinity  of  Yah  Shan 
was  happily  found  the  last  remnant  of  the  spruce  and  larch  forest 
cover  of  that  region.  It  is  still  in  good  condition.  A  certain  amount o{ 
cutting  has  Ijeen  done  for  years,  but  the  soil  has  not  been  dug  up  and 


Fig.  s 


Fig.  6 


Fig.  5 — Deprived  of  a  protective  cover  of  forest  growth  the  mountain  slopes  are  defenseless  beforr 
the  rapid  run-off  from  the  summer  showers  and  downpours.  (Photograph  by  W.  C.  Lowdermilk.) 

Fig.  6 — Siao  Si  Ko,  Shansi.  Showing  the  progress  of  the  denudation  around  the  slope,  the  steeper 
part  being  denuded  first.  The  line  of  trees  is  part  of  the  original  forest  cover  reserved  to  mark  the 
property  line  between  two  ownerships.  (Photograph  by  W.  C.  Lowdermilk.) 


has  not  washed  away,  and  young  trees  have  replaced  those  that  were 
cut.  Most  significant  of  all,  the  stream  that  flowed  out  of  this  area 
by’  Tien  Ping  is  clear  and  flows  all  the  y'ear  round.  The  rains  that 
had  caused  destructive  torrents  nearer  Tung  Tsa  had  scarcely  affected 
the  flow  in  this  beautiful  mountain  stream.  One  must  actually  see 
this  tremendous  contrast  to  realize  its  significance. 

But  this  remnant  of  the  former  forest  cover,  which  played  so 
important  a  part  a  few  centuries  ago  in  the  defense  of  China  against 
the  attacks  of  the  northern  people,  is  now'  threatened  with  destruc¬ 
tion.  In  the.  summer  of  1924  woodcutters  were  brought  in  for  whole- 
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I  cutting;  encouraged  by  the  rising  prices  of  timber;  and  the  farm- 
\  ers  who  annually  have  to  abandon  their  fields  look  for  more  of  the 

I  fertile  mountain  forest  soil  to  plant  in  oats.  The  second  step  of  soil 
destruction  has  also  begun.  A  fate  like  that  which  befell  the  region 
i  east  of  1  ung  Tsa  awaits  this  productive  area,  this  last  heritage  of 


Fig.  7 


Fig.  8 


7 — This  monarch  of  the  temple  grounds  opposite  Jing  Loa,  Shansi,  stands  in  a  region  almost 
treeless,  eroded,  and  desolate.  (Photograph  by  W.  C.  Lowdermilk.) 

tui.  8— .X  young  carob  tree  in  Northern  .Algeria  showing  the  crop  of  beans.  Its  value  is  equal  to 
that  of  Indian  corn,  and  the  use  is  the  same.  See  also  Figure  10.  (Photograph  by  J.  Russell  Smith.) 


nature  to  the  people  of  Shansi.  It  w’ill  likewise  Ixecome  useless  both 
for  forests  and  for  fields  after  a  few'  years. 


Checking  Field  Erosion:  A  World  Prohlem- 

This  is  a  lamentable  story  as  reported  by  Dr.  Lowdermilk,  this 
destruction  of  an  irreplaceable  basis  of  life.  It  cannot  be  said  that  the 
f  hinese  do  not  know  better.  As  one  travels  across  Shansi  one  sees 
innumerable  terraced  fields  built  in  the  soft  and  workable  loess.  This 
terracing  has  l)een  the  world’s  chief  defense  against  the  w'ashing 

’  hv  J  Russell  Smith,  ('olumbia  I’niversily. 


^  9 — Typical  landscape  in  the  loess  sections  of  Shansi  where  the  farmers  are  keeping  their  soil 

by  terracing.  (Photograph  by  \V.  C.  Ijiwdermilk.l 

Fig.  io — Little  patches  of  earth  on  this  rocky  hillside  near  Valencia,  Spain,  support  an  orchard  of 
carobs.  This  is  typical  of  hillsides  throughout  the  whole  length  and  breadth  of  the  Mwlilerranear. 
region.  (Photograph  by  J.  Russell  Smith.) 


Tf 


Fit..  12 

Fii.  II  This  was  once  a  cornfield.  Fayette  Ciiunly,  Tennes»f«*.  (This  photonraiih  and  F'iRure  12 
'' '  -''fie.  Assistant  District  F'orester,  F'orest  Service.  Department  of  Agriculture.) 

Flo.  ij.  -An  eroded  field  in  Carroll  County.  Tennessee. 
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away  of  the  cultivated  hill  soil.  Unfortunately  it  is  less  of  a  soil 
saver  than  one  might  expect,  and  on  large  areas  it  has  not  i)een  used 
at  all.  Dr.  Lowdermilk  puts  the  area  of  terraced  land  in  Shansi  at 
only  ten  per  cent  of  the  whole.  It  is  probable  that  in  no  other  place 
in  the  world  are  terraces  so  easily  made  or  so  badly  needetl  as  in  this 
loess.  But  let  us  not  be  too  hard  on  the  Chinese.  The  most  appal! 
ing  part  of  the  situation  is  that  they  are  so  much  like  the  rest  of  us 
I  have  made  some  investigation  of  the  duration  of  corn  culture 
on  hill  lands  of  the  southern  Appalachians.  I  find  a  striking  similariu 
in  the  numlier  of  possible  harvests  of  corn,  the  chief  crop,  there,  and 
of  oats,  the  chief  crop,  in  Shansi:  Ijoth  in  Shansi  and  in  America  ten 
or  a  dozen  crops,  and  then  the  land  is  ruined.  It  is  true  the  destruc¬ 
tion  is  not  quite  so  complete  in  southern  Appalachia  as  in  Shansi, 
for  there  is  usually  some  forest  growth  after  the  end  of  the  com- 
and-gully  cycle.  Americans,  luckily,  have  not  resorted  to  that  uin 
curse  of  Asia — sheep  and  goats.  The  second-growth  forest  is,  however, 
much  jXKrrer  than  the  original,  and  much  of  the  land  is  never  thought 
of  again  as  agricultural  land. 

The  works  of  McGee,  Ashe,  Bennett,  and  others  of  the  U.  S.  De¬ 
partment  of  Agriculture  show  clearly  that  soil  loss  in  the  United 
States,  through  needless  erosion,  is  a  waste  that  in  tw’o  or  three  mil¬ 
lenniums  or  less,  at  present  rate,  will  destroy'  the  home  spare  of 
scores  of  millions  of  men.  Vet  we  do  almost  nothing  about  it.  The 
writer  has  repeatedly  called  attention  to  the  Old  World  solution  of 
this  problem  by’  a  tree-crop  agriculture.®  A  partial  survey  of  the 
Mediterranean  area  shows  hill  lands  planted  to  a  variety  of  crop- 
yielding  trees — a  custom  that  almost  merits  the  name  of  permanent 
agriculture.  It  is  not  new.  Many  of  these  Mediterranean  slopes, 
clad  with  chestnut  trees,  acorn -y'ield ing  oak  trees,  olive  trees,  pistachio 
(nut)  trees,  carobs,  and  other  crop-yielding  trees,  have  been  in  con¬ 
tinuous  production  since  long  before  Columbus  discovered  America 
Meanwhile  we  destroy  county’  after  county’  with  from  lo  to  20  crops 
of  corn,  cotton,  tobacco,  ancl  gullies,  though  there  is  little  douht  that 
crop  trees,  producing  either  human  food  or  forage  as  profitable  as 
corn,  offer  one  of  the  laest  possible  means  of  saving  the  soil  of  hill 
lands  for  our  grandchildren.  Several  years,  probably  decades,  of 
scientific  work  are  needed  to  put  these  crops  on  American  hills.  Im¬ 
mediate  returns  cannot  l>e  expected. 

I  do  not  wish  to  give  the  impression  that  the  mere  {perfection  of  a 
series  of  crop  trees  is  the  whole  of  this  work.  A  crop  is  not  an  agri¬ 
culture  or  a  farm  or  a  community.  We  need  a  whole  new’  ty{)e  of 
agriculture — one  that  can  live  on  hills  and  let  the  hills  live.  This 
requires  the  working  out  of  new'  tyfpes  of  farms,  that  is,  harmonizeil 

*  See.  for  instance,  “The  Oak  Tree  and  Man's  Environment,"  Grogr.  Rer.,  Vol.  l,  19*6.  PP-  3"** 
and  "  Farming  .Appalachia,”  Rrt-.  o)  Rrrs.,  Vol.  53,  1916.  PP-  3^9-336. 
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crop  serR>:  iind  it  calls  for  studies  in  agricultural  economics  and  farm 
economics.  New  types  of  rural  organization  also  will  be  needed. 
\11  this  work — regional  planning,  community  planning,  farm  plan¬ 
ning,  and  the  creation  of  new  crops,  really  new  crops — is  work  that 
does  not  pay  dividends  to  investors.  Therefore  our  individualistic, 
profit-seeking  civilization  has  not  developed  the  organs  to  do  it. 
American  legislatures,  state  and  national,  are  all  alike  bound  by  the 
political  necessities  of  voting  for  measures  of  more  immediate 
concern. 

Can  it  l)e  that  no  one  will  undertake  this  farseeing  work?  Can  it 
l)e  that  the  C'hinese  in  the  basin  of  the  Hwang  Ho  and  the  Americans 
of  the  Ohio  valley,  of  Appalachia,  and  of  our  other  hill  lands  are 
going  to  keep  on  sending  their  farms  down  to  the  sea? 


SOUTH  DAKOTA 
AND  SOME  MISAPPREHENSIONS 

Freeman  Ward  ' 

Lafayette  College 

{"'HK  jjeojiraphies  of  our  grandparents  included  the  area  now 
occupied  by  South  Dakota  as  part  of  the  region  described 
as  the  “(ireat  American  Desert.”  And  it  was  not  so. 

When  the  writer  was  a  boy  living  in  South  Dakota  even  someol 
the  relatives  in  the  east  thought  we  lived  in  stkI  houses,  burned  hav 
to  keep  warm,  were  constantly  menaced  by  savage  Indians,  and  had 
three  blizzards  a  week.  And  it  was  not  so. 

few  years  ago  a  popular  author  wrote  a  long  article  for  one  of 
the  leading  {periodicals  making  much  over  the  financial  no-accountne!i> 
of  South  Dakota.  And  it  was  not  so. 

It  is  true  that  part  of  South  Dakota  is  semiarid,  but  there  is 
no  desert.  There  are  sod  houses  occupied  by  people  in  South  Dakota, 
but  there  are  also  many  more  steam-heated  houses  with  hardw(MK{ 
floors  and  bathrcnmis.  There  have  Ipeen  many  bank  failures  in  South 
Dakota,  but  there  have  Ipeen  more  of  them  in  other  prairie  states; 
and  4.6  per  cent  of  the  agricultural  wealth  of  the  nation  is  in  this 
state.  Knvironment  with  its  natural  resources  is  one  thing,  time  is 
another.  South  Dakota  as  a  state  is  only’  thirty-seven  years  old. 

It  is  here  proposed  briefly’  to  indicate  the  varied  character  and 
resources  of  the  state  and  thereby  correct  these  all-too-common 
misapprehensions.* 

Diversified  Scenery 

Many’  {X'ople  think  of  the  scenery’  of  South  Dakota  as  flat  and 
monotonous.  The  word  “Dakota”  suggests  prairies  or  plains: 
{K'rhaps,  t(M),  the  observer  has  got  his  impression  of  the  state  simply 
by’  passing  through  on  the  C'hicago,  Milwaukee,  &  St.  Paul  Railway. 
There  are  indeed  stretches  miles  long  where  the  land  is  so  flat  that 
one  could  almost  play’  billiards  on  it;  but  on  the  other  hand,  there 
are  places  so  rough  that  an  experienced  mountain  climlper  w’ould 
encounter  difliculties.  Between  these  extremes  there  are  many 
degrees  of  relief.  In  fact.  South  Dakota’s  honors  in  the  matter  he 
largely’  in  the  fact  that  there  is  such  a  variety’  of  scenic  types.  In 

•  For  a  systematic  K.^>Braphical  description  of  the  state  see  S.  S.  Visher:  The  (ieoBraphy  of  South 
Dakota,  S.  Dak.  .State  Ofol.  and  S'at.  Hist.  .Surrey  Bull.  8,  1018. 

236 


SOUTH  DAKOTA 


237 


addition  there  is  at  least  one  unique  sort — the  Badlands — unique 
and  striking  enough  to  lie  set  apart  as  a  National  Park. 

South  Dakota  falls  within  two  major  physiographic  provinces, 
the  Prairie  Plains  and  the  (ireat  Plains.  Within  the  latter  is  that 
mountainous  uplift  called  the  Black  Hills  (see  h'ig.  i).  The  valleys 
(if  the  half  dozen  main  streams  may  l)e  considered  smaller  sub- 
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Ki(..  I  -Sketch  map  of  South  Dakota  showing  the  chief  physiographic  divisions  of  the  state  and  also 
the  Artesian  Basin  and  National  Forest  Reserves.  Larger  population  centers  are  shown  by  an  open 
nrcle;  smaller  centers  (over  1000)  by  dots.  Scale  of  map  approximately  1:6,000,000. 
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divisions  in  each  province.  The  Badlands  and  coteaus  could  also  be 
considered  separate  types.  The  Missouri  River  divides  the  state 
roughly  into  eastern  and  western  halv'es.  It  is  a  common  expression 
to  say  “west  of  the  river,”  meaning  in  the  western  half  of  the  state. 


Prairie  Plains 

Kist  of  the  river  the  topography’  is  well  generalized  by  the  term 
“prairies.”  Probably  the  flattest  part  of  the  state  is  in  the  central 
portion  of  this  eastern  section.  On  the  other  hand  there  is  a  great 
deal  of  gently  rolling  country,  and  in  certain  restricted  zones  there 
are  morainal  ridges  with  their  “knob  and  kettle”  irregularities  rising 
as  a  whole  above  the  general  level  of  the  region.  Locally’  there  are 
sharp  downward  departures  from  the  flowing  prairie  profiles.  In 
Minnehaha  County  are  the  “Dells”  and  “Palisades,”  etc.,  small 
canyons  with  precipitous  sides,  40-80  feet  high,  cut  in  red  quartzite — 
delightful  l)eauty’  spots,  especially  w’here  the  setting  is  well  w(K)ded. 


Fic.  4 

Fig.  2 — Prairies  of  eastern  South  Dakota. 

Fig.  3 — Prairies  in  western  South  Dakota. 

Fig.  4 — Plains  topography  in  western  South  Dakota.  Rabbit  Kutte  in  the  distance. 


Two  prominent  upward  departures  from  the  general  prairie  undula¬ 
tions  are  the  Bijou  Hills  and  the  Wessington  Hills. 

Two  southward-flowing  streams,  the  James  (“Jim”)  and  Big  Sioux 
Rivers,  carry  most  of  the  run-off.  This  eastern  part  of  the  state  is 
however,  p<K)rly  drained.  Such  drainage  as  there  is  can  lie  be>t 
des('rilK‘d  by  calling  it  unorganized;  some  parts  are  hardly  draine<l 


riG.  8 — A  iK)rti(>n  of  the  Kadlanus  “wall.” 


at  all,  and  lakes  are  abundant.  This  is  quite  in  contrast  with  the 
well  organized  drainage  system  of  the  western  half.  The  eastern 
part  has  l)een  glaciated,  while  the  west  has  not. 
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In  the  western  part  of  the  state  there  is  a  greater  variety  of  tn- 
ix>graphy.  There  are  flatter  plains-like  portions,  and  there  is  the 
gentle  to  steep  rolling  surface.  A  rather  common  feature  is  that  reni 
nant  of  erosion,  the  butte.  If  one  should  look  at,  say.  Thunder  Butte 
or  Rabbit  Butte,  from  a  distance  of  five  or  ten  miles  one  would  see 
well  displayed  the  plains  topography  so  typical  of  much  of  western 
South  Dakota.  Erosion  remnants  larger  than  buttes  and  with 
extensive  summit  areas  are  the  Cave  Hills  and  Slim  Buttes  in  the 
northwestern  pr)rtion.  Their  steep  sides  notched  by  ravines  and 
canyt)ns  give  them  a  striking  prominence  and  attractiveness. 

A  unique  topographic  feature  is  the  Badlands.  While  there 
are  smaller  patches  of  badlands  in  many  places,  the  Big  Badlands 
are  in  the  White  River  country’  in  the  southern  portion  of  western 
South  Dakota.  This  is  the  area  originally  so  named  and  the  type 
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area  for  that  sort  of  topography.  The  badlands  proper  (for  there 
are  both  g(H)d  ranch  lands  and  badlands  proper  in  the  Badlands 
area)  are  erosional  forms  of  great  variety  and  picturesqueness.  Cas¬ 
tellated  pinnacles,  mazes  of  small  and  large  canyons  and  draws,  bare 
slojx*s.  bright  colors,  jagged  outlines,  and  imitative  forms  impres- 
sivelv  combine  in  seeming  confusion;  but  they  have  a  system  of  their 


Fui.  9 — .V  piclure«|U€^canyon  in  the  Badlandii. 


own  and  are  an  unending  delight,  solace,  and  inspiration  to  any  one 
who  takes  time  to  know'  them.  Much  of  this  topography  is  very  rough, 
only  in  a  few  places  can  a  wheeled  vehicle  pass  through;  indeed  a 
siwldle  horse  has  difficulty  in  getting  about  over  much  of  the  Bad¬ 
lands,  and  there  are  portions  where  the  climl>er  on  foot  cannot  gain 
passageway. 

Black  Hills 

I  nlike  most  of  the  prairie  states  South  Dakota  has  real  mountains. 
In  the  westernmost  part  of  the  state  is  the  mountainous  mass  known 
as  the  Black  Hills.  From  prominent  elevations  on  a  clear  day  these 
mountains  can  be  dimly  seen  in  outline  as  far  off  as  a  hundred  miles. 
Twenty-live  miles  away  they  rise  up  dark  and  massive  several  thou- 
>^nds  of  feet  above  the  general  level  of  the  plains.  The  nearer  one 
gets  the  more  impressive  they  l>ecome.  But  it  is  not  until  one  is 
within  the  Hills  themselves  that  the  l)eauty  and  charm  of  the  high 
Peak>.  deep  valleys,  w(KKled  slopes,  and  sparkling  streams  really 
descend  u|X)n  one.  The  R(K'kies  are  more  massive  but  do  not  excel 
the  Black  Hills  in  l)eauty.  Within  a  small  compass  all  types  of  moun¬ 
tain  scenery  are  included — rugged  peaks,  high  meadows,  hogback 
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ridges,  wcxxied  valleys,  sharp  canyons — all  the  forms  dear  to  the 
heart  of  the  mountain  lover.  An  additional  attraction  is  Wind  Cave 
National  Park, 

The  Black  Hills  are  well  drained  by  many  streams  that  run  ra¬ 
dially  from  the  highest  central  portion.  They  empty  into  the  Chey¬ 
enne  directly  or  indirectly  via  the  Belle  Fourche  River.  The  Cheyenne 
is  one  of  five  rivers  that  have  a  general  easterly  trend  across  the 
western  part  of  the  state  to  the  Missouri.  All  of  these  have  abundant 
tributaries,  though  most  of  the  tributary  valley's  carry'  streams  onlv 
during  the  rainy  spells  of  the  year. 

\’alleys 

Of  the  many  open  valleys  besides  that  of  the  big  Missouri  River 
mention  may'  be  made  of  the  Grand,  Moreau,  Cheyenne,  Bad,  and 
White  Rivers.  They  are  incised  iOQ-300  feet  Ijelow  the  general 
prairie  level,  have  broad  flood  plains,  and  are  bordered  by  steep 
bluffs  or  by  sharp  “breaks,”  the  result  of  the  development  of  short 
deep  tributaries.  In  most  cases,  Ijetween  the  “breaks”  and  the 
farthest  valley'  edge  is  a  flat,  high  terrace  or  bench  from  a  quarter 
of  a  mile  to  two  or  more  miles  wide  in  the  main  valleys  and  sometime!- 
continuous  for  as  much  as  five  or  ten  miles  with  only  an  occasional 
tributary'  rav  ine  trenching  across  on  its  way'  to  the  main.  For  the  most 
part  they  are  fragmented  freely  by  the  tributaries.  These  benches 
furnish  excellent  settlement  sites,  accessible  to  the  stream  without 
danger  of  flooding,  a  feature  taken  advantage  of  by  the  early  inhabit¬ 
ants  of  the  region.  In  the  dim  past  the  ancient  Ankara  civilization 
commonly  used  these  lienches  as  village  sites. 

The  meandering  stream  channel,  the  occasional  interrupting 
islands,  the  thick  growth  of  willows,  cottonwoods,  and  ash  complete 
a  picture  of  which  one  never  tires. 

The  physiographer  will  find  interesting  study  in  the  drainage 
patterns  of  this  region.  While  the  five  main  rivers  flow  nearly  east 
to  the  Missouri  and  the  tributaries  in  general  have  a  dendritic  pattern, 
yet  the  proportion  of  tributary'  fragments  having  a  northwest-south¬ 
east  trend  is  astonishing.  Even  many  of  the  south-side  tributaries 
of  the  eastward  flowing  mains  have  a  northwest  trend.  The  Pierre 
topographic  sheet  shows  this  in  detail.  Since  the  very  uniform 
Pierre  Shale  covers  so  much  of  western  South  Dakota  and  there  has 
thus  been  no  directing  of  erosion  by  harder  members,  this  northwest- 
southeast  trend  must  be  an  inheritance  from  an  earlier  cycle  of 
erosion.  Nebraska,  particularly  in  the  tributaries  of  the  North  Platte, 
continues  this  pattern.  The  dominant  pre-glacial  drainage  must 
have  been  southeast  before  it  later  developed  its  eastward  trend, 
probably  in  response  to  warping. 
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A  com[X)site  profile  of  the  Missouri  River  valley  and  adjacent 
territoiy  is  shown  diagrammatically  in  Figure  10.  This  indicates 
three  cycles  of  erosion.  They  have  been  provisionally  named  the 
Prairie  Cycle  (P),  Bench  Cycle  (B),  and  Valley  Cycle  (V).  The. 
profiles  of  all  the  mains,  and  most  of  their  tributaries,  draining  into 
the  Missouri  are  of  a  similar  character.  In  some  cases  the  benches 
are  double.  In  some  places  the  bench  is  fragmentary,  being  marked 
by  a  series  of  smaller  butte  or  mesa  crests.  The  Valley  Cycle  is  a 
composite  of  cut,  fill,  and  terrace.  Profiles  in  the  Black  Hills  show 


Fi(i.  10— A  (liuKrammatic  profile  across  the  Missouri  River  valley.  P,  general  prairie  level  above 
which  buttes  rise  and  below  which  tributaries  are  cut;  B.  high  bench;  V,  river  valley  with  its  terraces 
and  till. 

related  forms.  All  of  these  cycles  are  post-Oligocene  in  age.  No  doubt 
they  will  sometime  l^e  tied  up  with  the  cycles  in  the  Rocky  Mountains.* 
•A  word  or  two  about  the  actual  elevation  of  the  state  should  not 
l)e  amiss.  Outside  of  the  Black  Hills  the  state  may  be  thought  of, 
in  the  large,  as  a  surface  sloping  from  an  average  of  about  3000  feet 
on  the  west  to  about  1200  on  the  east.  The  departures  (Slim  Buttes, 
Black  Hills,  river  valleys,  etc.)  from  this  have  already  been  men¬ 
tioned.  The  highest  point  is  Harney  Peak,  in  the  Black  Hills,  7242 
feet  above  sea  level.  This  is  the  highest  peak  in  eastern  North 
.America.  The  lowest  point  in  the  state  is  Big  Stone  Lake — 965  feet. 
Five-sixths  of  the  area  is  below  3000  feet,  one  half  the  area  is  2000 
feet  or  less  above  sea  level.  For  local  relief  the  Black  Hills  lead 
with  a  relief  of  4000  feet,  the  Badlands  are  next  with  500  feet. 

South  Dakota  Woodlands 

•Another  erroneous  impression  besides  the  mistaken  conception 
of  unending  flatness  is  that  South  Dakota  is  treeless.’  It  is  true  that 
much  of  the  western  part  of  the  state  is  semiarid  and  so  characterized 
by  steppe’  conditions  with  its  predominant  grasses  and  other  asso- 
ciate<l  small  plants.  Yet  while  it  may  be  admitted  that  there  are 
many  wide  stretches  without  a  tree,  to  characterize  the  whole  state 
as  treeless  is  not  only  inaccurate  but  quite  derogatory.  A  large 

’  'N  ■  T.  Lee;  Peneplains  of  the  Front  Range  and  Rocky  Mountain  National  Park,  Colorado. 
U.S.Gei  l.  Surrey  Bull.  730  .4,  1922. 

‘Comr^re  also  Mr.  Charles  A.  Gillett's  protest  against  common  misconceptions  regarding  North 
in  his  paper,  "  Forests  and  Forestry  in  North  Dakota.”  noted  in  the  Record  section  of  this 

Rertn 

S.  \  isher;  The  Biogeography  of  the  Northern  Great  Plains.  Geogr.  Ret.,  V'ol.  2.  1916,  pp. 

*9-115. 
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section  of  the  Black  Hills  and  jjortions  of  the  Slim  Buttes  and  Cave 
Hills  have  a  sufficient  stand  of  tirnlKT  to  Ik*  set  off  as  National  Forest 
Reserves  (st*e  Fiji.  0-  In  addition,  the  valleys  of  all  the  main  streams 
and  many  of  the  creeks  have  timlKr.  Indeed,  one  of  the  reasons  for 
the  attractiveness  of  the  valley  st'enery  is  not  only  the  rougher  topog¬ 
raphy,  but  also  the  wcKKied  char¬ 
acter  in  sharp  contrast  to  the 
flatter,  treeless  prairies  adjacent. 
In  the  eastern  half  of  the  state, 
where  settlement  is  older,  there 
are  many  groves  set  out  as  “  tree 
claims”  by  the  early  settlers.  It 
is  substantially  true  that  the  size 
of  the  trees  in  South  Dakota 
towns  is  directly  projx)rti()nal  to 
the  age  of  the  towns  themselves. 

It  must  not  Ik  lost  sight  of, 
t(K),  that  there  is  an  abundance 
of  bird  and  flower  life,  not  only 
in  the  wcKKled  areas  but  alscj  in 
the  grassy  prairies  as  well  . 

Mistakkx  Ideas  of  C'i.im.xtk 

('ontrary  to  much  popular 
iKlief,  South  Dakota  is  not  the 
home  of  the  blizzard.  If  we  ac¬ 
cept  the  technical  description  of 
a  blizzard  as  a  heavy  snowstorm 
Ki<;.  II— Vista  from  BiK  FcKrt  Pass.  Badlands.  with  high  w  ind  and  cold  wave. 

we  have  fewer  blizzards  than 
the  eastern  I’nited  States,  for  our  winter  precipitation  is  much  less. 
If  we  accept  the  storylnMik  ami  news|)a|Kr  accounts  of  this  phenom¬ 
enon,  we  have  one  about  every  twenty-five  years. 

South  Dakota’s  position  in  the  middle  tjf  the  continent  assures 
a  typical  continental  climate.  No  .South  Dakfftan  claims  for  it  a 
i  temixrature  regimen  like  Florida  or  .Southern  C  alifornia;  but  its 

I'  climate  assuredly  is  invigorating  and  healthful,  as  shown  by  the  health 

statistics  of  its  inhabitants. 

(  As  far  as  temjKrature  is  concerned.  South  Dakota  has  cold  winters 

and  warm  summers.  Continental  climates  characteristically  run  to 
extremes.  Alas  for  the  lack  of  discrimination  of  mankind!  F-xtremes 
,  always  make  the  Ixst  stories  and  the  most  lasting  impression.  State¬ 
ly  1  ments  concerning  the  extreme  cold  similar  to  those  about  our  rare 

1^  blizzards  have  given  a  vivid  impression  of  arctic  winters  in  .South 
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Pakota  Some  facetious  ana*mic  is  responsible  tor  the  characterization 
of  the  iliniate  as  “nine  months  winter  and  a  darn  cold  summer,”  As 
far  as  extremes  go  it  must  not  l)e  forgotten  that  while  sub-zero  weather 
is  a  fact,  so  also  is  it  a  fact  that  we  have  occasionally  had  lawn  parties 
in  Novemlier,  tennis  at  Christmas,  and  plowing  in  February. 

The  reader  should  not  stand 
learn  that  the  tern- 
South  Dakota  has 


aithast  t 
pt*rature  m 

reached  a  minimum  of  50°  F. 

Inflow  zero.  This  is  a  record  that 
was  made  on  one  day  of  a  par¬ 
ticularly  cold  winter  and  in  only 
one  part  of  the  state.  ( )ur  cold¬ 
est  months  are  Decemlier,  Jan¬ 
uary.  and  February;  and  the 
mean  temjK*ratures  for  those 
months  at  Huron  (the  average 
latitude  of  the  state)  are  15.7°, 
i).5°an(l  I2.()°  res|H*ctively :  this, 
t(K),  (luring  a  record  of  23  years. 

Perhaps  a  truer  conception  of 
the  winters  may  be  had  by  con¬ 
sidering  some  official  Weather 
Bureau  records  of  one  town  in 
the  southeastern  |)art  of  the 
state.  The  |K*ri(Kl  covered  is  the 
last  21  years.  There  has  never 
l)een  a  winter  without  a  tem|x.*r- 
ature  lielow  zero.  'Phese  cold 
s|K‘lls  come  chiefly  in  Decemlier, 

January,  and  February:  Novem- 
l>er  and  March  sometimes  have  temfieratures  as  low  as  this.  In 
nine  Marches  and  five  Novemliers  out  of  the  21  there  have  l)een  a 
few  days  of  lielow-zero  weather.  The  lowest  temiH*rature  reached 
for  this  particular  town  was  38°  lielow  zero,  which  occurred  just  once 
m  the  21  years.  Xor  is  a  temiH'rature  lower  than  20°  IkAow  zero 
common:  indeed,  not  once  in  ten  of  the  years  did  this  degree  of  cold 
<KTur.  Furthermore,  the  sub-zero  weather  holds  usually'  for  only 
three  to  five  days  at  a  time.  In  this  town  light  furnace  fires  have 
had  to  be  maintained  in  some  years  as  early  as  the  first  week  in  Oc- 
tolHT  and  in  other  years  not  until  the  first  week  in  Xovemlier.  The 
Miowfall  is  not  usually'  heavy,  although  because  of  the  wind,  good- 
Hz.ed  drifts  form. 

I  his  picture  of  moderate  cold  most  of  the  time  with  occasional 
j^hort  |K‘riods  of  sub-zero  weather  is  true  of  the  winter  throughout 


Fk;.  12 — Vi«*w  in  thf  Hlack  Hills  F'orest  Res*Tvi- 
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the  state.  One  should  not  lose  sight  of  the  fact  that  there  are  also 
short  periods  of  warm,  above-freezing  weather  from  time  to  time. 

Similarly  for  the  summers.  Extremes  above  100°  are  common 
but  there  are  no  long  periods  of  such  extremes.  The  daytime  maxi¬ 
mum  more  commonly  by  far  ranges  from  85®  to  95®.  A  compensating 
feature  is  the  great  prevalence  of  cool  nights. 

In  considering  the  effect  of  climate  on  man,  statistics  are  one 
thing  and  comfort  is  another.  In  other  words,  the  sensible  tempera¬ 
tures  are  the  ones  to  be  considered.  In  this  regard  the  dryness  of  the 
atmosphere  in  South  Dakota  ameliorates  the  extremes  as  recorded 
by  the  thermometer.  For  instance,  zero  weather  along  the  Atlantic 
coast  is  more  uncomfortable  than  15  degrees  below  in  South  Dakota. 
Similarly  a  summer  day  in  the  national  capital  with  the  thermometer 
at  KK)®  has  a  prostrating  effect,  while  the  same  temperature  in  South 
Dakota  does  not  so  woefully  affect  the  bodily  feelings. 

The  eastern  half  of  the  state  is  humid  with  an  average  annual 
precipitation  of  about  23  inches.  The  western  half,  except  the  Black 
Hills,  should  be  rated  as  semiarid  with  an  annual  precipitation  of 
about  17  inches.  An  advantageous  fact  alx)ut  the  rainfall  is  that  over 
80  per  cent  of  it  falls  l^etween  March  i  and  Septemljer  i;  that  is. 
during  the  growing  season  when  the  crops  are  in  especial  need  of  it. 

\  natural  result  of  the  amount  and  type  of  precipitation  is  the 
large  number  of  sunny  days.  The  percentage  of  sunshine  is  not  as 
great  as  in  the  arid  southwestern  United  States  but  is  high  enough  to 
justify  to  some  extent  the  use  of  the  term  “Sunshine  State”  for  South 
Dakr>ta.  The  air  of  South  Dakota  is  invigorating,  bracing,  and 
stimulating. 

Varied  Natural  Resources 

One  iK)pular  conception  of  South  Dakota — that  of  its  agricultural 
strength — is  correct.  This  state  has  for  years  l>een  among  the  leader> 
in  wheat  and  corn  production.  Other  crops  such  as  oats,  barley,  r>e. 
flax,  and  hay  are  raised  in  large  quantities  each  year.  The  state  is 
one  of  the  leaders  in  poultr>’  prcxluction.  It  is  to  l)e  expected  also 
that  there  is  a  large  prcxiuction  of  beef  cattle  and  horses.  What  is 
less  known  is  that  dairying  is  an  important  industry  and  the  wool 
clip  amounts  to  over  four  million  pounds  annually. 

In  regard  to  agriculture,  the  eastern  and  western  sections  differ 
in  their  dominance.  Wheat,  corn,  and  small  grains  are  best  raised 
in  the  eastern  half.  No  one  should  expect  to  make  a  continuous  suc¬ 
cess  of  these  in  the  semiarid  west,  but  that  land  flourishes  in  its 
appropriate  way.  One  of  the  most  successful  combinations  is  dairy  ing 
and  alfalfa,  with  hogs  in  numljers  proportional  to  the  milch  cows. 
Cattle  and  sheep  raising  offer  suitable  opportunities  but  require 
a  larger  acreage. 


Fig.  I. 


Kii..  I  j-  In  the  Hlack  Hills.  The  smoke  in  the  distance  is  from  I.<*ad  City  (Homestake  Mine). 

Hk.,  14— \Vo<xIed  slopes  of  the  Hlack  Hills. 

Fk..  is — Granite  needles  near  Harney  Peak.  (From  PI.  62  of  N.  H.  Darton’s  "  Preliminary  Descrip¬ 
tion  of  the  (ieology  and  Water  Resources  of  the  Southern  Half  of  the  Black  Hills  and  Adjoining 
K'ttions  in  South  Dakota  and  Wyoming. "  U.  .S'.  Gent.  Survey  2tsl  Rept.  iSqq-  H)00,  Part  IV — 
llydriiiyaphy.) 
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The  forests  of  South  Dakota  ot'cupy  over  a  million  acres,  chieflv 
in  the  Black  Hills.  Several  sawmills  thrive  there,  and  an  annual  cut 
of  20  million  lM)ard  feet  or  more  is  usual. 

The  mineral  resources  of  the  state  are  not  so  well  known.  There 
are  probably  fifty  different  varieties  of  nx'ks,  of  which  some  15  have 
l)een  ust*d  commercially.  There  are  over  iHo  mineral  species  in  the 
state,  of  which  alK)Ut  40  would  be  listed  as  “useful”  from  a  com¬ 
mercial  standpoint.  .South  Dakota  has  the  larjjest  gold  mine,  the 
Homestake,  in  North  .America,  which  yields  Ijetween  six  and  seven 
million  dollars’  worth  of  that  metal  annually.  The  state  has  been 
among  the  larger  pnxlucers  of  mica,  l)entonite,  lithia,  and  gypsum. 
.She  has  been  a  steady  though  small  producer  of  silver,  lead,  and 
arsenic,  and  includes  tungsten  and  tin  among  other  mineral  res()urce> 
(H'casionally  produced.  .All  of  these  are  derived  from  the  Black  Hills. 
Large  cement  resources  are  also  found  in  this  district  as  well  as  in 
the  eastern  part  of  the  state. 

Out.side  of  the  Black  Hills  crushed  stone,  sand  and  gravel,  chalk, 
artesian  water,  and  gas  (xcur  in  commercial  quantities,  and  the 
pnKluction  of  some  of  these  reaches  into  considerable  figures.  In  the 
northwestern  part  of  the  state  coal,  lignitic  to  sub-bituminous  in 
quality,  <K'curs  in  (piantity. 

The  unde\elo|K*d  resources  include  many  minerals  in  the  Black 
Hills,  clays  through  the  state,  coal,  water  flower,  and  oil.  In  regard 
to  oil,  it  is  l)elieved  that  the  state  is  entering  u|K)n  a  bright  future. 
Showings  of  oil  ha\e  been  encountered,  “domes”  located,  and  drilling 
started.  It  is  l)elieved  that  in  the  near  future  commercial  oil  will 
l)e  found  somewhere  in  the  western  part  of  the  state. 

Opportunity  in  Sot  tii  Dakota 

To  a|)preciate  the  op|>ort  uni  ties  offered  by  South  Dakota  one 
must  first  realize  its  size.  From  north  to  south  the  distance  across 
the  state,  2(h>  miles,  is  that  from  New  \’ork  to  Washington;  from  east 
to  west,  370  miles,  is  as  far  as  from  Boston  to  Buffalo.  All  of  New 
England  plus  Delaware  and  New  Jersey  could  find  room  in  its  77.615 
square  miles.  It  is  veril  a  region  of  distances,  vistas,  and  broad 

OUtl(K)k. 

With  all  its  great  size,  .South  Dakota  has  a  total  |)opulation  less 
than  the  city  of  Boston.  This,  however,  is  not  to  l)e  taken  as  a 
suggestion  of  backwardness,  but  rather  is  a  measure  of  her  newness. 
South  Dakota  is  a  young  state,  and  it  takes  time  to  grow  up.  Dakota 
Territory  was  incorporated  in  1H61,  and  .South  Dakota  liecame  a 
state  as  recently  as  iRSq.  In  1870  the  total  i>opulation  of  the  terri¬ 
tory  now  (K'cupied  by  .South  Dakota  was  less  than  I2,(kk);  in  i8*)P 
this  had  increased  to  over  328,(xk),  and  the  |K)pulation  now  is  681.560. 
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town,  Dcadwood  Cily.  Population  2400  in  i92( 
H<.  17— WiKKled  canyon  alonR  the  edge  of  Cave  Hills. 
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In  1880  there  were  only  four  towns  that  had  more  than  1000  iKjpula- 
tion,  and  none  of  these  had  as  much  as  4(XX).  In  IQOO  there  were 
nearly  three  times  as  many  towns  and  cities;  25  of  them  had  over  1000 
inhabitants,  and  one  had  over  io,0(X).  In  the  year  1925  there  were  5 
cities  whose  population  was  over  10,000,  the  largest  having  50,127: 
there  are  now  56  towns  each  with  a  population  of  1000  or  more. 

Another  indication  of  growth  is  the  railroad  mileage:  in  1870 
there  were  no  railroads  at  all;  in  i8c)o,  2485  miles,  and  now  5o6^s 
miles.  Scores  of  people  now  living  have  seen  the  change  from  a  state 
with  no  schools  at  all  to  a  state  with  a  University,  a  School  of  Mines, 
an  Agricultural  College,  several  colleges  under  denominational  control, 
normal  schools,  and  a  well  established  public  school  system.  There 
has  l)een  a  corresponding  development  of  agriculture,  industries, 
public  utilities,  etc. 

The  size  of  the  state  means  that  there  is  lots  of  room.  The  figures 
given  abov’e  show  that  there  has  been  a  steady  and  rapid  growth, 
all  of  which  spells  opportunity. 


PERSISTENCE  OF  FEATURES  IN  AN  ARID 
LANDSCAPE: 

THE  NAVAJO  TWINS,  UTAH* 

Kirk  Bryan  and  E.  C.  La  Rue 

L\  S.  Geological  Survey 

IN  arid  rejjions  where  sparse  vegetation  leaves  hare  every  lineament 
of  the  scarred  face  of  nature  questions  of  the  origin  and  persistence 
of  the  landscajx?  force  themselves  on  our  attention.  Intricate 
but  boldly  carved  canyons,  cliff  and  precipice  ornamented  with  pillars 
and  pinnacles  delicately  {)oised,  waterless  stream  channels  strewn 
with  the  litter  of  HckkIs — all  these  testify  to  erosive  processes  obviously 
now  in  action  and  apparently  of  almost  catastrophic  violence.  “.An¬ 
cient  as  the  hills”  seems  an  ironic  phrase.  It  is  easy  to  lose  perspective 
and  to  conceive  of  the  rate  of  erosion  as  much  more  rapid  than  it  is 
in  fact.  ()p|K)rtunities  to  gain  a  conception  of  the  rate  of  erosion 
are  rare,  and  actual  measurement  scarcely  practicable  with  present 
methcnls  and  facilities.  The  best  estimates  of  erosion  are  indirect: 
instead  of  measuring  loss  of  volume  of  the  hills  we  measure  the  mate¬ 
rial  carried  by  streams  in  solution  and  in  suspension  at  some  point 
near  their  mouths.  By  this  meth(xi  it  is  estimated  that  the  surface 
of  the  I'niterl  States  is  being  removed  at  the  rate  of  one  inch  in  760 
years,  whereas  in  the  Mississippi  River  drainage  basin  the  wastage 
is  one  inch  in  500  years,  and  in  the  Colorado  River  drainage  basin 
the  rate  is  slightly’  more  rapid,  or  one  inch  in  440  y  ears.  The  mud  and 
the  invisible  salts  have  been  derived  from  the  whole  watershed,  and 
we  have  no  way'  of  knowing  how’  much  came  from  this  or  that  place. 
.Any  oi)iK>rtunity’  of  making  a  direct  estimate  of  comparative  rates 
of  erosion,  (|uantitative  or  cjualitative,  is  therefore  most  welcome. 
•Such  an  opix)rtunity’  (K'curred  to  the  writers  in  southeastern  Utah. 
The  observation  had  been  planned  for  some  years  by’  Mr.  Bryan,  and 
the  chance  of  carrying  it  out  came  to  Mr.  La  Rue  in  1925  during  the 
course  of  an  engineering  investigation. 

The  N.wajo  Twins 

North  of  Bluff,  a  frontier  outpost  on  San  Juan  River,  rises  a 
crennlated  sandstone  cliff  which  forms  the  northern  boundary  of 
the  o|)en  valley’  of  that  river.  On  a  slight  promontory  of  this  cliff 
'"land  the  conspicuous  rock  pillars  known  as  the  Nav  ajo  Twins.  These 

*  I'ublished  by  permission  ol  the  Director  of  the  U.  S.  Geological  Survey. 
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differ  from  others  on  the  cliff  only  in  l)einj{  more  slender,  fragile,  and 
prominent.  They  are  formed  from  a  sandstone  (I’piJer  Jurassic)  with 
well  develoiH‘d  vertical  joints  which  overlies  red  shale  with  limy  and 
sandy’  bands. 


riG.  I — The  Navajo  Twins  as  photoKfaphed  by  W.  H.  Jackson  in  1875. 

Fh;.  2 — Tile  Navajo  Twins  as  photoKraphed  by  E.  C.  I.a  Rue  in  .AuKUSt.  1015.  from  the  same  point 
as  that  usc-d  by  Jackson  in  1875. 


The  fall  of  the  Navajo  Twins  seems  imminent.  But  fifty  years 
ago  it  also  seemed  imminent,  as  shown  in  the  photograph.  Figure  i, 
taken  by  \V.  H.  Jackson  of  the  Hayden  Survey,  during  his  exploration 
of  this  region  in  1875.  Setting  his  camera  as  nearly  as  possible  on  the 
spot  from  which  Jackson  t(K)k  his  picture.  La  Rue,  in  August,  H)25. 
took  the  photograph  reproduced  in  Figure  2.  The  Twins  are  seen 
from  the  same  angle  and  have  not  changed  in  any  visible  way  in  the 


Ki<i.  j — The  Navajo  Twins  as  photoKraphed  by  E.  G.  Woodruff  in  mot). 

Ki<;.  4 — The  Navajo  Twins  as  photoKraphed  by  E.  C.  I.a  Rue  in  1925  from  the  same  point  as  tiiat 
use<i  by  WcMidruff  in  igog. 


resting  on  pedestals  of  shale.  In  the  WtxKlruff  photograph  and  in 
Ixfth  of  the  1925  photographs  the  nearer  of  these  rocks  is  in  place,  and 
no  essential  changes  have  taken  place;  though  a  slight  accentuation  of 
the  carving  of  the  base  appears  in  Figure  4,  which  may  l^e  due  to 
differences  in  different  times  of  the  day  and  the  year.  The  pedestal 
rock  at  the  rear  had  disappeared  as  early  as  it)o<)  at  least.  Was  this 
due  to  erosion  in  the  interval?  By  the  operation  of  natural  forces,  prin¬ 
cipally  differential  rainwash,*  the  block  might  fall  from  the  pedestal, 
hut  it  should  not  wholly  disappear  while  others  of  the  same  size,  still 
visible,  have  not  yet  crumbled  away.  According  to  local  testimony 


'  Kirk  Bryan:  Pedestal  Rocks  in  the  Arid  Southwest.  V.  S.  Geol.  Survey  Pull.  76o-A,  1923;  tdem: 
Pe<!t  stal  RiKks  Due  to  Differential  Erosion,  ibid.,  700-A  (in  press). 
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fiftv-xt  ar  interval.  Another  pair  of  photographs.  Figures  3  and  4, 
taken  in  ii)0<)  (by  F.  ('«.  W(K)druff)  and  1925  (by  La  Rue)  res|x*ctively 
again  indicates  no  essential  changes  in  the  Twins. 

In  the  foreground  of  Jackson’s  photograph  of  1875,  Figure  i,  are 
two  |H(lestal  rtH'ks  of  sandstone,  evidently  fallen  from  the  cliff  alnne. 
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the  block  was  carried  away  for  building  material.  Similarly,  the  blocks 
lying  on  the  slope  at  the  foot  of  the  cliff  (Fig,  i)  have  been  mostly 
carrie<l  away,  and  one  of  the  promontories  to  the  left  of  the  Twins  in 
Figures  I  and  2  was  blasted  down  for  building  stone.  Many  loose 
bkK'ks  on  this  slope,  however,  as  may  l)e  seen  by  comparison  of  the 
two  views  Figures  5  and  6,  have  not  moved  appreciably  in  fifty  years 
in  spite  of  the  interference  of  man  and  all  the  rainstorms  of  the  inter¬ 
vening  time. 

The  cliff  that  supptjrts  the  pillars  has  ev  ery  appearance  of  ruinous 
decay.  The  thin  bands  of  shale,  sandstone,  and  limestone  are  typically 
“weak”  in  resistance  to  weather,  and  it  is  customary  to  think  of  them 
as  wasting  rapidly  under  its  influence.  Howev’er,  an  inspection  of 
Figures  5  and  6,  enlargements  of  the  photographs  of  1875  and  1923 
respectively,  shows  no  detectable  change  in  the  intricate  carving  of 
the  cliff.  There  are  slight  differences  in  the  shape  of  the  shadows, 
which  may  l)e  attributed  to  the  slightly  different  positions  of  the  sun 
when  the  photographs  were  taken. 

Climate  As  Affecting  Lcx:.\l  Erosion 

There  is  only  a  fragmentary  record  of  the  rainfall  at  Bluff.  Accord¬ 
ing  to  the  latest  compilation  of  the  United  States  Weather  Bureau, 
the  record  extends  from  1911  to  1920,  with  only  4  complete  years; 
and  the  mean  rainfall  is  6.57  inches.  Aneth,  20  miles  upstream 
at  an  elevation  of  about  4800  feet  and  therefore  only  500  feet  higher, 
has  a  somewhat  broken  record  of  14  years  from  1900  to  1913  with  9 
complete  years,  and  the  mean  is  7.00  inches.  The  lowest  rainfall  for 
a  year  of  complete  record  was  4.00  inches,  and  the  highest  10.74 
inches.  In  this  region  months  with  no  rain  are  common,  and  the 
highest  total  for  any  month  at  either  Aneth  or  Bluff  is  2.48  inches. 
U)ng  droughts  and  widely  separated  torrential  rains  are  characteristic 
of  the  climate.  The  mean  temperature  at  Aneth  is  54.3®  F,,  but  the 
range  in  temperature  from  the  highest  observed,  106°  F.  to  the  lowest 
obstTved,  29®  F'.,  together  with  a  daily  range  of  40°  to  50°,  is  evidence 
of  a  severity  of  climate  not  only  hard  on  vegetation  but  also  favorable 
for  the  mechanical  disruption  of  rock  by  temperature  changes  and  by 
frost  action  since  the  air  temperature,  especially  in  winter,  frequently 
crosses  the  frost  line. 

The  Xavajo  Twins  bear  witnesstto  an  extremely  slow'  rate  of 
weathering  and  removal  of  material.  It  is  true  that  at  other  places 
rock  falls  have  taken  place  since  white  settlement.  In  the  Chaco 
(  anyon  region,  73  miles  southeast.  Dodge*  has  recorded  the  fall  from 
a  cliff  of  a  great  slab  which  carried  away  part  of  a  prehistoric  ruin.  In 

’  R.  E.  Dodge:  An  Interesting  Landslide  in  the  Chaco  Cafton,  New  Mexico  (abstract).  Annals 
■'or  York  Acad,  of  Set.,  V'ol.  IS,  1904.  pp.  49-50,  and  Science,  Vol.  is  (N.  S.),  1902.  p.  746;  idem: 
Arroyo  Formation.  .4mer.  CeoiogisI,  V'ol.  29.  1902,  p.  322. 


Fu;s.  7  and  8 — PliotoKraplis  illustratinK  ihp  violenct-  of  stream  action  in  the  San  Juan  renion.  Kinurc 
7  shows  an  artesian  well  and  cornfield  near  Bluff,  Utah,  in  igii.  The  channel  of  the  San  Juan  River 
lies  betwe»-n  cottonwfKtds  and  the  bluff.  FiRure  8  shows  the  same  spot  in  ipis.  The  cornfield  has  been 
washed  away,  and  the  channel  of  the  river  has  increased  in  size.  The  casinR  of  the  well  is  seen  projecting 
from  the  stream  b»-d. 
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the  same  region  staircases  cut  in  cliff  faces  and  rock  carvings  have 
Iteen  partly  destroyed  by  weathering.  But  the  prehistoric  relics  that 
remain  are  numerous,  and  their  creators,  however  long  ago  it  may  have 
l)ecn  since  they  lived  in  the  region,  saw  the  same  cliffs  and  for  the  most 
|)art  the  same  details  of  their  architecture. 

X’lOLENCE  OF  Stream  Erosion 

The  impression  gained  by  a  traveler  in  the  area  that  violent  and 
rapid  erosion  is  in  full  swing  is  caused  principally  by  the  activities 
of  streams.  X’iolent  and  spectacular  as  their  fl(Kxls  may  always  have 
lieen,  the  streams  of  this  region  have  recently  l)egun  to  deepen  and 
widen  their  channels.  In  the  San  Juan  region  the  evidence  indicates 
that  this  change  began  alxiut  1H60.®  On  San  Juan  River  the  results 
■  of  this  pnK'ess  are  spectacular.  The  deepened  channel  of  the  river  is 
widening  and  destroying  the  old  flood  plain  by  lateral  cutting.  In 
I  i()ii,  near  the  Navajo  Twins,  there  was  a  fine  cornfield  irrigated  by 
an  artesian  well  (Fig.  7).  In  1925  the  field  had  been  washed  away, 
,1  and  a  total  of  425  acres  of  land  had  l)een  destroyed.  The  casing  of  the 
’  well  now  projects  from  the  sandy  bed  of  the  stream  (Fig.  8).  Such 
|!  >pectacular  events  draw  the  observer’s  attention,  but  the  weathering 
I  of  the  cliffs  ol)eys  other  laws  and  yields  results  at  a  slower  rate. 

j  *  Kirk  Bryan:  Dale  of  Channel  Trenching  (.\rroyo  Cutting)  in  the  Arid  Southwest,  AViVnce,  Vol.  6i 

I'  (X.  S.).  192s,  pp.  .JJ8--344. 


THE  GREAT  LAKES -ST.  LAWRENCE 
WATERWAY 

Philip  W.  Henry 

The  varied  and  often  sharply  opposed  regional  interests  of  our 
country  have  found  expression  in  sectional  groupings  of  great 
interest  to  the  geographer.  At  present,  for  instance,  a  new 
form  of  sectionalism  is  exhibited  in  the  Great  Lakes  Waterway  con¬ 
troversy.^  Before  our  Supreme  Court  we  see  Wisconsin,  MinnestJta, 
Michigan,  Ohio,  Pennsylvania  and  New  York  arrayed  against  Illi¬ 
nois,  Missouri,  Kentucky  ,  Tennessee,  Arkansas,  Mississippi,  and 
Louisiana,  over  the  right  of  Chicago  to  divert  into  the  Mississippi 
basin  four  per  cent  (io,o(X)  cubic  feet  j)er  second)  of  the  outflow  of  the 
Great  Lakes  and  thus  to  reduce  the  levels  of  Lakes  Michigan  and 
Huron  six  inches.  Lakes  Erie  and  Ontario  five  inches,  and  the  St, 
Lawrence  River  at  Montreal  four  inches.  While  this  diversion,  which 
has  been  going  on  in  substantial  amount  for  twenty-five  years,  was 
made  chiefly  to  protect  the  water  supply  of  Chicago,  the  drainage 
canal  through  w'hich  the  diverted  water  passes  is  an  important  link 
in  the  Lakes-to-Gulf  Waterway;  and  the  water  taken  from  the  I.ake> 
has  a  jxjtential  capacity  of  100,000  horse  power  in  the  valleys  of  the 
I)es  Plaines  and  Illinois  Rivers,  compared  with  four  times  that  amount 
if  allowed  to  flow^  down  the  Niagara  and  St.  Lawrence  Rivers— its 
natural  channel. 

In  the  Bill  of  Complaint,  dated  October  15,  1926,  filed  by  the  State 
of  New  York  in  its  suit  before  the  U.  S.  Supreme  Court  against  the 
State  of  Illinois  and  Sanitary'  District  of  Chicago,  it  is  stated  that 
“a  flow'  of  ten  thousand  cubic  feet  per  second  of  water  through  the 
Niagara  river  and  the  international  section  of  the  St.  Lawrence 
river  is  capable  of  developing  approximately  four  hundred  thousand 
horse  power.  The  right  to  use  this  water  for  the  development  of 
power  is  a  property  right  of  the  State  of  New'  ^’ork  and  its  citizens, 
which  prof)erty  right  neither  the  defendants  nor  the  Congress  of  the 
United  States  has  a  right  to  destroy  or  impair  by  abstracting  or 
diverting  water  from  Lake  Michigan  or  any  other  part  of  the  Great 
Lakes  and  St.  Lawrence  waterway  into  the  Mississippi  waterway." 

“As  the  result  of  such  abstraction,  the  mean  level  of  the 
water  .  .  .  has  been  lowered  not  less  than  six  inches  Wow 

the  level  that  would  exist  in  said  lakes  and  waterway's  in  the  absence 

*  See.  for  instance,  F.  J.  Turner:  The  Significance  of  the  Section  in  American  Histor)',  H’isioww 
Mag.  of  Hist.,  Vol.  8,  :92s.  PP-  255-280. 
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of  such  abstraction.  .  .  .  For  every  inch  of  the  normal  draft 

of  siiitl  \i  ssels  which  they  are  unable  to  use  because  of  the  reduc¬ 
tion  in  the  navigable  capacity  of  the  Great  Lakes  waterway,  their 
cargo  carrying  capacity  is  reduced  by  many  tons  with  the  resulting 
increase'  in  freight  costs  jier  ton  which  becomes  a  burden  upon  the 
complainant  state  in  its  proprietary  capacity  and  upon  .  .  . 

many  thousands  of  p)eople.” 

International  Relations 

Not  only  are  the  interests  of  various  States  of  the  Union  involved, 
hut  C  anada,  which  borders  on  the  Great  Lakes-St.  Lawrence  Water¬ 
way.  is  also  concerned.  Early  in  the  nineteenth  century  the  United 
States  was  in  dispute  with  Canada  over  free  communication  to  the 
sea  hy  the  St.  Lawrence  River,  a  right  not  recognized  until  1871. 
The  phenomenal  growth  of  population  and  industry  in  the  area  trib¬ 
utary  to  the  waterway  that  dates  from  about  that  time  has  created 
an  increasingly  acute  situation. 

In  1(K)3  the  United  States  and  Great  Britain  formed  the  Inter- 
natirmal  Waterways  Commission,  which  made  a  study  of  the  whole 
problem  w  ith  especial  attention  directed  to  the  use  of  water  at  Niag¬ 
ara  Falls  and  C  hicago.  This  investigation  led  to  the  Boundary 
Water  Treaty  of  May  13,  1910,  which  permits  the  utilization  of 
20.cKK>  cubic  feet  of  water  per  second  at  Niagara  Falls  by  the  United 
States  and  ^6,000  cubic  feet  by  Canada.  Although  the  treaty  says 
nothing  specific  about  the  diversion  at  Chicago,  one  of  the  articles 
classes  Lake  Michigan  as  a  tributary  to  boundary'  waters.  Another 
article  })ermits  diversion  from  such  tributaries;  but  if  injury'  should 
result  from  such  diversion,  then  the  injured  party  is  given  the  same 
legal  remedies  “as  if  such  injury  took  place  in  the  country’  where 
such  diversion  or  interference  occurs;  but  this  provision  shall  not 
apply  to  cases  already’  existing.”  In  explaining  to  the  Senate  Com- 
mittt'e  on  Foreign  Relations  why  Canada  was  allowed  the  greater 
amount  of  water  at  Niagara  Falls,  Mr.  Root,  Secretary’  of  State, 
>ai(l,  “Then  there  is  this  further  fact  why  we  could  not  object  to  this 
36, (KK)  provision  on  the  C'anadian  side.  We  are  now'  taking  10,000 
cubic  feet  a  second  out  of  Lake  Michigan  at  Chicago,  and  I  refused 
to  {XTinit  them  to  say  anything  in  the  treaty  about  it.”*  Chandler 
I‘.  .Anderson,  legal  adviser  of  the  State  Department,  in  a  memorandum 
prepart'tl  for  the  Senate  Committee  on  Foreign  Relations  said,  “Atten¬ 
tion  is  called  to  the  express  provision  in  this  Article  (II)  that  it  shall 
not  apply’  to  cases  already  existing,  which  would  seem  to  cover,  and 
was  certainly  intended  to  cover,  the  canal  sy  stem  of  Chicago.”  Ap- 


•  Hr.  H  t^edings  of  the  Committee  on  Foreign  Relations,  United  States  Senate.  From  the  Fifty- 
seventh  to  the  Sixty-second  Congress,  inclusive.  Printed  for  the  use  of  the  Committee  on  Foreign 
Kelations.  Washington.  1913.  p.  272. 
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parently,  therefore,  C  anada  has  acquiesced  in  C'hicago’s  taking  10,000 
cul)ic  feet  ix*r  se<'ond  out  of  the  drainage  system  of  the  (ireat  l^ke> 
but  the  states  of  our  own  country  that  are  adversely  affecterl  evidently 
prefer  to  have  the  question  settlCxl  by  our  Supreme  C'ourt, 


Fui.  1  —  Map  showinK  (lrainaK>‘  iKtsiins  of  tlx*  (ireat  I^kes  and  St.  Lawrence  River.  .\  lieavy  Unr 
encloses  the  entire  area;  liKhter  lines  se|>arate  the  individual  basins.  The  watersheds  of  the  (krai 
Lakes  basins  are  from  the  most  r«“cent  data  of  the  I'nitetl  States  I^ke  Survey. 

In  addition  to  the  (treat  Lakes-St.  l^wrentx-  waterway  the  ma|i  indicates  two  other  routes  which  it 
has  iM'en  projKised  to  develo|):  a  ship  canal  from  OsweKo  on  I.ake  Ontario  to  the  Hudson  via  the  Nr« 
York  State  Karite  Canal  and  the  (ieorKian  Bay  ship  canal  via  the  Ottawa  River.  Scale  of  nu'/ 

I :  i6. 000.000. 

Kngixkhrin(;  Rkports 

In  order  to  solve  this  complicated  problem  in  justice  and  equity  to 
all  concerned,  the  facts  of  the  case  must  be  ascertained;  and  it  is 
fortunate  that  we  have  refxirts  of  two  IxKlies  of  engineers  bearing  on 
the  subject.  The  first  is  dated  January  23,  1(^25,  and  is  the  “Rejxirt 
of  the  Kngineering  Board  of  Review  of  the  Sanitary  District  of  Chi¬ 
cago  on  the  Lake  Lowering  C'ontroversv’  and  a  Program  of  Remedial 
Measures.”*  This  Board  was  conqxised  of  twenty-eight  of  the  leading 
engineers  of  the  United  Stales.  Only  two  of  them  (  ante  from  Chicago, 
the  others  from  twenty-one  different  cities,  north,  south,  east,  and 
west.  It  is  therefore  evident  that  there  was  no  Uxal  bias  in  their  re- 
ixirt,  which  was  unanimous.  The  other  re|X)rt,  dated  NovemlnT  16. 
I()26,  is  the  "Reixirt  of  Joint  Board  of  Kngineers  on  St.  Lawrencf? 

•  Report  of  the  KuKineerinK  Board  of  Review  of  the  Sanitary  District  of  ChicaRo  on  tlie  Lake 
Ivowering  Controversy  and  a  Program  of  Remedial  Measures,  Part  11:  The  Technical  Base«  for  the 
Recommendations  of  the  Board  of  Review,  January  23,  1925. 
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Waterway  Project.”*  This  Board  was  composed  of  three  mend)ers 
apptinti-d  !)>’  the  I’nited  States  (iovernment  and  three  meml)ers  ap- 
pdiited  !)>•  the  Canadian  (iovernment. 

The  Drainage  Basin 

The  map  entitled  ‘‘('ireat  Lakes  and  St.  Lawrence  River  Drain- 
ajie  Basins”  (Fig.  1)  shows  the  area  under  consideration.  The 
drainage  area  of  the  (ireat  Lakes  in  square  miles  and  the  elevation 
in  feet  are  shown  in  Table  1. 

Table  1 — Drainage  .^rea  and  FIlevation  of  the  (iREAX  Lakes* 


(Areas  in  square  miles;  elevations  in  feet) 


Lake 

Water  Scrk.vce 

Entire  Drainage 

Basin 

Height 

above 

Sea 

Level 

Drop 

IN 

Eleva¬ 

tion 

r.  S.  i 

Canada 

U.  S.  , 

Canada ; 

Total 

SuiHTior 

20,710 

ll,I(X) 

.47.420  , 

1 

43,2Ho 

80,700 

602.2 

Summit 

Mkhinan 

Huron 

22.4(M) 
9,110  ■' 

i,t.9<x> 

f)9,040 

24.990 

47.610 

69,040 

72,6<k) 

5«i.i 

21.2 

St.  Clair 

180 

280 

2,310 

4.1 10 

6.420 

.S75-6 

5-5 

Krie 

4‘»9<) 

4.9SO 

23.570 

11,110 

34,680 

:  572.5 

1  .4.1 

Ontario 

.A.9«« 

18,720 

•5.920 

.44  640 

,  246.1 

i  .426.4 

1 

Total 

60,950 

;  .44.210 

176,050 

122,030 

I  298,080 

j  .4.56.2 

•FiKurt-s  from  Survey  of  Northern  and  Northwestern  Lakes,  Bull.  No.  35,  War  Dept.,  Corps  of 
Eninnrers.  1^26.  Connecting  waterways  are  included  in  the  drainage  areas  as  shown  on  the  map. 
Figure  i. 


These  figures  show  that  59  j^er  cent  of  the  drainage  area  (land  and 
water)  of  the  (ireat  l.akes  is  in  the  Unitetl  States  and  41  per  cent  in 
t'anada.  This  same  projxirtion  pertains  practically  to  the  entire 
drainage  area  of  the  (ireat  Lakes  and  of  the  St.  Lawrence  River 
above  the  international  boundary  line.  Lake  Michigan,  the  drainage 
area  of  which  lies  wholly  within  the  United  States,  furnishes  about 
2.5  |x*r  cent  of  the  flow  of  the  Niagara  River. 

Broadly  sjx'aking,  the  waters  of  the  Great  Lakes  have  a  threefold 
use:  for  sanitation  (water  supply  and  sewage  disposal),  navigation, 
and  jiower.  It  may  be  noted  that  six  cities  of  over  half  a  million 
impiilation  each,  as  well  as  a  host  of  lesser  places,  draw'  their  water 
supply  directly  from  the  lakes.  Control  of  this  vital  utility,  with  the 
allied  matters  of  sewage  disposal  and  drainage,  presents  different 

*St.  I.awrrncr  Waterway:  Rptx>rt  of  the  Joint  Board  <»f  Engineers  .Appointed  by  the  Govern¬ 
ments  of  the  United  States  and  Canada  on  the  Improvement  of  the  St.  I-awrence  River  Between 
Lake  Ontario  and  Montreal  and  on  Relatetl  Questions  Referred  to  the  Board  by  the  Two  Govern¬ 
ments,  Washington,  1927. 
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problems  in  different  fjarts  of  the  region.  Cleveland,  for  instance 
must  draw  her  water  from  far  out  in  Lake  Erie  because  of  its  shal¬ 
lowness.  At  Detroit  and  Buffalo  and  to  some  extent  at  Milwaukee 
there  is  a  current  that  carries  awav'  the  sewage  and  prevents  its  con¬ 
taminating  the  water  supply.  By  far  the  most  serious  problem  arises 
at  the  upper  end  of  Lake  Michigan.  Around  this  dead  end  of  the 
Lake  a  dense  population  has  gathered:  today  what  is  practically  a 
single  urban  agglomeration  stretches  from  Evanston  to  Gary. 

Chic.w.o  1)raix.\ge  .Canal 

In  consequence  of  this  lack  of  current  in  the  Lake  a  canal  has  been 
cut  through  a  low  and  rather  narrow  ridge;  and  the  sewage  and 
manufacturing  wastes,  well  diluted  with  water  from  the  Lake,  arc 
discharged  into  the  Des  Plaines  River  and  finally  reach  the  Mississippi 
through  the  Illinois  River,  a  short  distance  above  St.  Louis  (Fig.  2). 
With  this  exception,  all  other  water  taken  /rom  the  Great  Lakes  is 
returned  to  the  same  watershed  farther  down. 

The  idea  of  connecting  Lake  Michigan  with  the  Mississippi  River 
is  not  a  new  one.  The  French  explorers  Joliet  and  Marquette  as 
early  as  1673  discussed  the  building  of  a  canal  to  connect  Lake  Michi¬ 
gan  with  the  Illinois  River.  The  United  States  had  such  a  canal 
under  consideration  in  1808,  and  in  1827  gave  a  land  grant  to  the 
State  of  Illinois  to  permit  its  construction.  In  1848  this  canal,  six 
feet  deep,  was  completed  at  a  cost  of  $6,(xx),ooo.  It  was  fed  partly 
by  gravity  How  from  the  Calumet  River  and  partly  by  water  pumped 
from  the  South  Branch  of  the  Chicago  River — the  first  diversion  of 
water  from  Lake  Michigan  to  another  watershed.  In  1871  the  city 
of  Chicago,  in  order  to  reduce  the  pollution  of  the  Lake,  deepened 
this  canal  at  the  exjiense  of  $3,ooo,o(X)  so  as  to  provide  a  constant 
gravity’  flow  (700  cubic  feet  per  second)  to  Lockport  on  the  Des 
Plaines  River,  28  miles  distant.  With  the  rapid  growth  of  the  city, 
the  question  of  sewage  disposal  became  vitally’  important;  and  in 
1886  a  Drainage  and  Water  Supply  Commission  was  apix)inted  to 
make  a  thorough  study’  of  water  supply,  sewage  disposal,  and  drainage 
This  Commission  made  a  report  in  January,  1887,  in  which  it  recom¬ 
mended  a  program  that  would  eventually  take  care  of  a  population 
of  2,5oo,(XK)  people,  or  three  times  the  population  at  that  time.  This 
program  contemplated  the  construction  of  a  drainage  canal  with  an 
ultimate  capacity’  of  lo.ooo  cubic  feet  per  second;  and  in  1889  the 
Sanitary’  District  of  Chicago  was  created  to  provide  for  the  disposal 
of  the  sewage  of  Chicago  and  contiguous  territory’.  The  original 
.Act  provided  that  at  all  times  the  channel  should  carry’  a  flow  of  at 
least  3Fi  cubic  feet  per  second  per  1000  population  in  the  district 
drained  bv’  such  channel.  With  the  present  District  population  of 
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;  42b, 001  this  would  mean  a  diversion  of  11,400  cubic  feet  per  second, 
^>mewhat  more  than  the  actual  flow— which  in  1924  was  9465  cubic 
feet— but  not  really  sufficient  to  keep  the  Chicago  River  from  re¬ 
versing  itself  during  storms  and  thus  allowing  the  sewage  to  discharge 
into  the  bake  and  endanger  the  water  supply.  The  Engineering 
Board  of  Review  believes  that  with  a  flow'  of  10,000  cubic  feet  per 
second  under  proper  management,  these  reversals  can  be  held  to 
low  velocities  and  short  periods  of  time.  Up  to  date  over  $100,000,000 
have  l>een  spent  on  the  project,  which  began  to  function  in  1900,  when 
theSaniiaiA'  District  had  a  population  of  1,640,000. 

Right  to  Divert  Water 

When  the  Drainage  Canal  was  first  constructed,  the  Trustees  of 
the  Sanitary  District  did  not  consider  that  permission  of  the  Federal 
Government  was  necessary  for  the  diversion  of  Lake  water  but  that 
control  was  lodged  with  the  State  of  Illinois,  which,  under  acts  of 
Congress  passed  in  1822  and  1827,  presumably  had  the  right,  for 
purpose's  of  navigation,  to  divert  water  from  Lake  Michigan  to  the 
Illinois  River.  With  this  understanding  the  Sanitary  District  has 
l)een  working  under  permits  issued  by  the  state,  under  which  the 
Sanitary  District  would  now’  be  authorized  to  take  10,947  cubic  feet 
l)er  second.  As  the  Federal  Government  would  not  admit  this  au¬ 
thority,  the  Sanitary  District,  on  application  to  the  War  Department, 
was  ix'rmitted  in  1901  a  diversion  of  4167  cubic  feet  per  second. 

In  1912  the  Sanitary  District  requested  permission  to  take  10,000 
cubic  feet  per  second,  which  was  refused;  and  in  return  a  suit  was 
brought  to  enjoin  the  District  from  taking  more  than  4167  cubic  feet 
per  second.  This  suit  went  to  the  Supreme  Court  and  was  finally 
decided  in  favor  of  the  Federal  Government  on  January  5,  1925,  “with¬ 
out  prejudice  to  any  permit  that  may  be  issued  by  the  Secretary  of 
War  according  to  law  .”  Under  this  decision  the  Secretary  of  War 
issued  on  March  3,  1925,  a  revokable  permit  for  an  average  yearly 
flow  of  8500  cubic  feet  per  second  for  sewage  dilution,  subject  to 
various  conditions.  It  required  the  Sanitary  District  to  construct 
extensive  sewage  treatment  works  and  river  control  works  within 
five  years  and  to  meter  its  water  service  within  ten  years,  thus  less¬ 
ening  the  amount  taken  for  water  supply®  (i2<X)  cubic  feet  per  second) 
and  so  reducing  the  volume  of  sewage  to  be  treated.  This  permit 
will  expire  December  31,  1929,  unless  specifically  extended.  Since 
1921  over  $40,000,000  have  been  spent  for  the  treatment  of  sewage 
so  as  to  lessen  the  amount  of  water  required  for  dilution.  Plans  are 
now  under  way  for  the  expenditure  of  $1^0,000,000  more  for  the 

*The  jiresent  per  capita  consumption  in  the  city  of  Chicago  is  380  gallons  daily,  an  excessive 
amount.  See  J.  M.  Goodell:  The  Secretary  of  War’s  Concern  over  Water  W’aste  at  Chicago,  Journ. 
Amn.  11  uifrworks  Assn.,  Vol.  13,  1935.  pp.  556-587;  reference  on  p.  580. 
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same  puqiose,  the  cost  to  be  distril)ute(l  over  the  next  fifteen  to 
twenty  years. 

The  KriRineering  Board  of  Review,  in  relation  to  this  projrram 
says  “I  ntil  the  above  statetl  program  is  substantially  completed  it 
is  essential,  in  the  interest  of  the  public  health,  to  maintain  an  average 
annual  diversion  of  about  lo.txx)  cubic  feet  ix*r  second  of  I,ake  water.”‘ 

W  hatever  may  be  the  outcome  of  litigation  now  in  progress  be¬ 
tween  various  states  of  the  Tnion  concerning  this  diversion,  it  is 
evident  that  Chicago  can  no  longer  deiKutd  on  taking  additional 
water  from  I,ake  Michigan  for  the  dilution  of  her  sewage  and  that 
she  will  be  fortunate  if  she  can  iH'rmanently  hold  the  85(X)  cubic  feet 
under  the  present  iH*rmit.  W  ith  evident  appreciation  of  this  situa¬ 
tion,  the  Sanitary  District  in  1918  made  an  offer  to  the  Federal 
('.overnment  to  pay  the  cost  of  remedial  works  made  necessary  hy  its 
diversion  of  water  from  I,ake  Michigan. 


I ,AKKS-Tt)-( iULF  W'aTKK W AY 

The  Drainage  ('anal  is  not  only  useful  for  the  disposal  of  sewage 
through  dilution  with  seven  times  its  amount  of  Lake  water,  hut  it 
forms  an  imi)ortant  link  in  the  Lakes-to-(«ulf  Waterway',  of  which  it 
j)rovides  the  most  costly’  section.  The  State  of  Illinois  is  spending 
S20,(KK),(KK)  in  constructing  the  next  most  expensive  section;  and  when 
this  is  completed  there  will  be  a  9-fcK)t  barge  waterway  with  five 
l<K'ks,  extending  from  Lake  Michigan  to  the  Illinois  River  at  I’tica. 
111.,  about  HK)  miles.  From  the  buver  end  of  the  section  now  being 
constructed  by’  the  state,  the  t  mted  States  maintains  6-  to  9-foot 
navigation  over  the  remaining  distance  to  the  ('>ulf  of  Mexico  and 
has  under  consideration  a  9-f(K)t  project,  similar  to  the  Ohio  River 
improvement.  While,  in  the  opinion  of  the  Fngineering  Board  of 
Review,  it  would  be  physically  ix)ssible  to  construct  such  a  9-foot 
waterway’  without  any’  di\ersion  of  water  from  Lake  Michigan,  its 
cost  between  Lock|X)rt  and  the  mouth  of  the  Missouri  River  would 
be  $30,(XK),(KX)  more  than  it  would  be  w  ith  a  diversion  of  io,(xx)  cubic 
feet  ix*r  second  of  Lake  water,  and  the  waterw  ay’  would  be  less  efticient. 


FTfect  of  Chicack)  Divf:rsu)n  on  Power 

The  Drainage  Canal  is  valuable  to  ('hicago  and  Illinois  not  only 
for  sanitation  and  navigation  but  also  for  the  production  of  ix)wer 
The  L(K'k|X)rt  jxrwer  plant  on  the  Drainage  Canal  was  completed  in 
HKtJ  and  utilizes  under  a  head  of  34  feet  the  power  contained  in  the 
water  that  flows  through  the  Drainage  Canal.  This  plant  has  carried 
a  jxak  load  of  31  ,txx)  horse  pow  er,  and  the  gross  income  from  the  whole 


•  Rt*iiort  of  the  EnRineeritiK  Board  of  Review,  Part  II.  p.  34. 
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Sanitan  District  electrical  system,  of  which  Lockport  is  the  larger 
portion,  is  somewhat  over  $i,(hx),ooo  annually,  with  a  net  income  of 
after  allowing  for  interest  and  depreciation.  Some  70,000 
horse  iM)wer  additional  can  he  produced  in  the  Illinois  valley,  all 
of  which  can  he  marketed  within  a  few  miles  of  the  power  stations. 


the  Illinoiii  River,  which  is  f<irine<i  by  the  union  of  the  Desplaines  and  Kankakee  Rivers.  The  so-called 
Illinois  Waterway  is  that  section  of  the  Lakes  to  Gulf  Waterwray  connecting  the  Drainage  Canal  at 
U>ck|K)rt  with  the  navigable  waters  nf  the  Illinois  River  at  Utica.  Note  the  contiguity  of  the  munic- 
i|ialities  on  the  Lake  Michigan  slmre:  from  Evanston,  Ill.  to  Gary.  Ind.  is  practically  a  single  con¬ 
urbation.”  Scale  of  maj)  I ;  1 .350.000. 

The  inset  map  sl'.ows  relations  btdween  Drainage  Canal  and  Illinois  Waterway  and  the  navigable 
Illinois  River.  Scale  of  map  1:10.000.000. 


The  available  net  head  of  the  diverted  water  is  122  feet,  compared 
with  .v>5  feet  at  Niagara  Falls.  However,  as  power  commands  a  much 
higher  price  in  the  former  region  than  it  does  in  the  latter,  the  Kngineer- 
ing  Hoard  of  Review  concludes  that  “the  actual  monetar\’  value  of  a 
cubic  f(H)t  of  water  |x*r  second  for  jxfwer  purposes  in  Illinois  is  greater 
than  at  Niagara”  and  “the  Chicago  diversion  causes  no  economic 
p)wer  loss.”  In  other  words,  hh),(xk)  horse  fx)wer  develofxxl  hy  io,cxx> 
cubic  feet  |)er  second  in  Illinois  would  he  worth  as  much  as  250,000 
horse  jHfwer  developed  hy  the  same  amfiimt  of  water  at  Niagara  balls. 
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Fig.  j — Fluctuations  in  the  levels  of  the  Great  Ibices  from  i860  to  1024. 


Under  the  treaty  between  Great  Britain  and  the  United  States, 
which  allows  56,otx)  cubic  feet  of  water  per  second  for  power  purposes 
at  Niagara  Falls,  there  could  be  produced,  under  the  net  available 
head  of  305  feet,  over  1,500,000  horse  power.  As  the  present  power 
plants  utilize  only  two-thirds  of  the  net  head  available,  there  is  now 
a  constant  loss  of  5oo,(xx)  horse  power.  It  would  therefore  appear 
that  the  Chicago  diversion  does  not  now  affect  the  power  situation  at 
Niagara  Falls  and  will  not  for  many  years  to  come.  Considering, 
however,  that  the  purpose  of  the  two  Governments  in  restricting 
ix)wer  utilization  was  to  preserve  the  beauty  of  the  Falls,  it  may 
be  argued  that  if  there  were  no  diversion  at  Chicago,  the  restriction 
could  be  raised  io,0(X)  cubic  feet  per  second  without  changing  the 
present  aspect  of  the  Falls. 

In  regard  to  the  St.  Lawrence  River,  the  total  available  fall  is  200 
feet,  with  a  gross  available  horse  power  of  5,000,000,  which  comjwres 
with  a  present  production  of  300,000  horse  power  on  Ixith  sides  of  the 
river.  Inasmuch  as  the  amount  of  water  diverted  at  Chicago  is  only 
4  per  cent  of  the  total  flow  of  the  St.  Lawrence,  it  is  evident  that  this 
diversion  will  have  no  effect  on  the  power  there  until  the  rest  of  the 
flow  has  been  utilized.  The  Joint  Board  of  Engineers  finds  that 
“after  the  St.  Lawrence  River  has  been  fully  developed  for  power 
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production  no  works  can  be  constructed  which  would  recover  on 
the  St.  Lawrence  the  power  lost  by  the  diversion  of  water  from  the 
watershed.”^ 

Effect  of  Chicago  Diversion  on  Water  Levels 

from  what  has  preceded  it  is  evident  that  the  diversion  of  water 
from  Lake  Michigan  by  the  Sanitary  District  of  Chicago  has-been  of 
particular  benefit  to  that  city  and  of  general  benefit  to  Illinois  and 
other  states  tributary  to  the  Lakes-to-Gulf  Waterway.  On  the  other 
hand,  this  development  has  created  situations  that  may  well  be  prej¬ 
udicial  to  the  interests  of  other  states  and  of  Canada.  Shortly  after 
the  Drainage  Canal  began  operations,  the  city  of  St.  Louis  brought 
suit  on  the  ground  that  her  water  supply,  taken  from  the  Mississippi 
River,  would  be  contaminated.  However,  scientific  inv'estigation 
and  analyses  of  water  taken  from  the  Illinois  River  showed  such 
effective  purification  en  route  that  St.  Louis  lost  her  suit.  More 
serious  were  the  complaints  about  the  lowering  of  the  Great  Lakes 
and  the  St.  Lawrence  River  through  this  diversion  into  another  water- 
shwl,  for  the  Great  Lakes  support  a  traffic  of  I(X),o(X).(KX)  tons  a  sea- 


'  R<-port  of  the  Joint  Board  of  Engineers,  p.  44. 
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son,  and  more  tons  of  freight  pass  Detroit  in  the  eight  open  months 
than  pass  through  both  the  Suez  and  Panama  ('anals  in  two  years 
As  most  of  the  cargoes  consist  of  grain,  ore,  coal,  and  limestone 
which  can  he  loadeti,  transi>orted,  and  discharged  in  bulk,  (his  I^ke 
transiK)rtation  is  the  cheajiest  in  the  world,  with  freight  rates  usually 
less  than  one-tenth  of  a  cent  |)er  ton  i>er  mile,  and  in  some  instances 
only  one-third  of  that  amount.  It  is  estimated  that  the  loss  caused 
by  the  reduction  of  a  foot  in  the  available  draft  of  a  bulk  freighter 
in  the  up|x*r  Lakes  would  amount  to  St>,(XK),(KX)  a  year  for  the  entire 
fleet.*  To  determine  the  effect  of  all  Lake  diversions  on  water  levels 
and  on  the  development  of  jiower,  and  to  prescribe  remedies  therefor, 
were  largely  the  reasons  for  the  ap|K)intment  of  the  two  engineering; 
b(Klies  referred  to. 

These  two  Boards  are  not  far  apart  in  their  conclusions  concerning 
the  effect  on  Lake  and  River  levels.  The  Kngineering  Board  of 
Review  siiys  “If  an  annual  average  flow  of  io,(xx)  cubic  feet  per 
second  jmsses  from  Lake  Michigan  into  the  Drainage  Canal,  and  no 
provisions  are  made  to  hold  back  part  of  the  storm  water  entering 
the  Lakes  for  discharge  during  drv'  ix*ri(Kls,  then  this  diversion  will 
eventually  produce  a  small  ixrmanent  lowering  of  all  Lakes  ext'ept 
.SuiH*rior.  The  lowering  by  reason  of  the  diversion  w  ill  be  greatest  in 
Lake  Michigan-Huron,  w  here  it  w  ill  never  exceed  6  inches.  To  this 
extent  it  will  affect  the  draft  to  which  the  largest  lake  vessels  can  be 
loaded,  unless  measures  are  taken  to  restore  the  natural  lake  level.”’ 

The  Joint  Board  of  Kngineers,  which  assumes  H5(H)  cubic  feet  per 
second  as  the  maximum  amount  of  diversion  allowed  for  sewage  dilu¬ 
tion,  says:  “The  diversion  by  the  C'hicago  Sanitarv’  District  of  850(» 
cubic  feet  ix*r  second  from  the  lake  basin  through  the  C'hicago  Drain¬ 
age  Canal,  authorize<I  by  license  by  the  I'nited  States,  lowers  the 
water  levels  on  the  (ireat  Lakes  and  the  St.  Lawrence  River  as  fol¬ 
lows:  Lakes  Michigan  and  Huron  0.5  foot.  Lake  Krie  0.4  f(K>t,  I^ke 
Ontario  o  4  f<K)t,  St.  Lawrence  River  at  Montreal  0.37  f<H)t,  at  yuel)e< 
0.03  fcK)t.“'” 


Other  Causes  AFFECTfcNt.  Lake  Levees 

Broadly  sfxmking,  the  lowering  caused  by  the  Chicago  diversion 
is  a  small  matter  when  compared  with  daily,  seasonal,  and  yearly 
fluctuations  in  the  levels  of  the  (ireat  Lakes.  In  addition  to  the 
seasonal  range,  which  averages  between  one  and  five  feet  in  each 
lake  betwctMi  the  winter  low  stage  and  summer  or  early  fall  high 
stage,  there  are  the  day-by-day  and  the  yearly  variations.  The  Lake 
surfaces  change  constantly  under  the  influenc'e  of  w  inds  and  changing 


•Col.  J.  Cl.  Warren,  in  a  reix>rt  of  .\uk.  30.  igig. 

•  Re|K>rt  of  the  KnRineerinK  Board.  Part  IE  p.  65. 
••  RpiK>rt  of  the  Joint  Board  of  Engineer*,  p.  4a. 
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I  liaronietric  pressure.  Usually  these  changes  are  small  in  amount," 

;  I  seiclies  have  occurred  in  Lake  Erie  with  a  difference  of  12  feet  in 
^  elevation  between  the  two  ends  of  the  Lake,  Irregular  changes  also 
'  (ncur  (luring  exceptional  ice  conditions.  In  severe  winters  there  is 
a  verv  marked  retardation  of  flow  in  the  St.  Clair  and  Detroit  Rivers, 
j-  No  (letinite  cycle  is  recognized  in  the  yearly  changes  of  the  lakes. 

Thest*  riuctuations  are  shown  for  each  lake  sei>arately  in  the  chart, 
I  |.•iJrll^e  3,  while  Figure  4  gives  a  composite  picture  of  the  yearly  varia- 


>1  tioii.  The  notable  lowering  of  the  last  decade  has  aroused  much 
;  !  discussion,  and  the  prime  cause  is  well  explained  in  the  words  of  the 
ij  Weather  Bureau  which  lately  carried  out  an  investigation  into  the 
’  relation  between  precipitation  in  the  drainage  basin  of  the  (ireat  Lakes 
and  Lake  levels  in  the  last  50  years. 

'  I  “The  precipitation  was  unusually  heavy,  on  the  average,  from  1875  to  1885, 
Ij  and  the  iH-riod  1875  to  i89<}  shows  more  precipitation  at  almost  every  station  than 
;  I  the  [HTMxl  n>(x)  to  1924.  However,  there  were  groups  of  a  few  successive  years 
with  scanty  precipitation  before  i()<x),  one,  indeed,  before  1890.  From  1917  to 
■  the  present  nearly  the  whole  area  has  had  decidedly  scanty  precipitation.  It  is  not 
j ;  believed  that  removal  of  the  forest  cover  has  materially  affected  the  amount  of 
!'  water  reaching  the  lakes. 

I  The  water  levels  seem  to  be  closely  related  to  the  tpiantity  of  precipitation, 

1  delays  of  a  year  or  more  often  ap|>earing  in  the  resjx>nse  of  the  levels,  since  the  run- 
l!;  off  is  not  immediate.  It  is  highly  im|)robable  that  the  deficient  falls  of  recent  years 
'I  indicate  i>ermanent  or  semi-j)ermanent  establishment  of  scanty  supplies  of  precipi- 
tdtion.  .\  return  over  several  years  to  the  normal  quantity  of  precipitation  or  to 
1;  even  greater  amount  may  Ik*  exjK'cted  to  end  the  present  prevalence  of  unusually 
^  low  levels  in  the  lakes,  just  as  various  j>erio<ls  of  low  water  during  the  nineteenth 
!’  lentury  were  terminated  bv  generous  rainfall.”'* 

i  ■ 

;;  "  .Sf.  fur  instance.  J.  F.  Ma>'ford:  Kffccts  of  Winds  and  of  Barometric  Pressures  on  the  (ireat 

I  ■  Lakes.  (  arnmie  In^ln.  I’ubl.  \o.  317,  WashinKton.  19J2. 

i  "I’-  C.  Day;  Precii)itation  in  the  Drainaxe  .Xrea  of  the  Great  I^kes.  1875-1924,  with  Discussion 

J  i  nf  the  Levels  of  the  Separate  I.akes  and  Their  Relation  to  the  .Annual  Precipitation.  Atonthly  Wrather 
i  I  Kr  .  \ol  54.  1926.  pp.  85-101;  reference  on  p.  85. 
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The  Engineering  Board  of  Review  points  out  that  the  mean  levels 
of  the  Great  Lakes  during  recent  years  average  about  2^  feet  loner 
than  six  or  eight  years  ago,  and  on  Lakes  Michigan  and  Huron  4  feet 
lower  than  thirty-eight  years  ago,  and  gives  a  list  of  causes  for  this 
condition  as  in  Table  IL 

Table  II — Causes  of  the  Present  Low  Levels  of  Lakes 
Michigan  and  Huron’* 


1.  Unusually  light  rainfall  combined  with  unusually  large  evaporation 

during  the  five  years,  1919  to  1923  . 13  inches 

2.  The  fall  from  Lake  Huron  to  I^ke  Erie  along  the  St.  Clair  and  Detroit 
Rivers  during  1897-1923,  inclusive,  averaged  less  than  in  1860-1885, 
inclusive.  This  explains  a  lower  stage  of  Lakes  Michigan  and  Huron 

by .  8  ‘ 

3.  Diversion  of  water  from  Lake  Michigan  at  Chicago .  5  " 

4.  Retention  by  the  existing  regulating  works  of  water  in  Lake  Superior 

which  would  otherwise  have  flowed  into  the  lower  lakes .  3  “ 


5.  Diversions  of  water  from  Lake  Erie  and  from  the  Niagara  River  by 
the  Welland  Canal,  the  New  York  State  Barge  Canal,  the  Black  Rock 
Navigation  Canal,  and  the  jxjwer  canals  at  Niagara  Falls,  which  have 
lowered  Lake  Erie  about  4.4  inches  and  thus  by  backwater  effect 
through  the  Detroit  and  St.  Clair  Rivers  have  lowered  Lakes  Huron 
and  Michigan  .  2  “ 

Total  lowering  of  Lakes  Michigan  and  Huron  below  normal  .  .  31 

To  Table  II  we  may  add  Table  III  from  the  report  of  the  Joint 
Board  of  Engineers.  It  shows  the  effect  of  various  works  already  con¬ 
structed,  and  of  the  new'  Welland  Canal,  now'  approaching  completion. 

Erom  these  two  tables  it  is  evident  that  the  reduction  in  levels  of 
Lakes  Michigan  and  Huron  due  to  the  Chicago  diversion  is  less  than 
that  due  to  dredging  in  the  St.  Clair  and  Detroit  Rivers;  but,  while 
the  former  work  is  a  detriment  to  nav  igation  in  general,  the  latter  is 
a  benefit.  The  effect  on  Lake  Erie  of  the  Chicago  diversion  is  little 
more  than  half  that  which  will  be  due  to  the  new'  Welland  Canal 
when  completed;  but  the  latter,  too,  will  be  a  benefit  to  navigation  in 
general. 

Restoration  of  Lake  Levels 

Both  Boards  of  Engineers  conclude  that  lake  levels  can  practically 
be  restored,  but  the  boards  do  not  agree  as  to  the  type  of  works  that 
should  be  adopted,  h'or  raising  lake  levels  in  general  there  are  tt»o 
kinds  of  construction,  v  iz.  regulating  works  and  compensating  works. 
Regulating  works  control  the  discharge  from  lakes  and  thus  permit 
the  release  of  water  stored  in  years  of  abundant  rain  to  increase  the 
flow  in  years  of  scanty  rain;  compensating  works  are  designed  merely 

“  Rejwrt  of  the  Engineering  Board  of  Review,  Part  II,  p.  74. 
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to  impt'U*  the  flow  and  thereby  raise  both  high  and  low  water  stages 
without  eliminating  fluctuations  caused  by  excessive  or  insufficient 
rains. 

The  Kngineering  Board  of  Review  recommends  the  construction 
of  regulating  works,  which  will  raise  the  level  of  the  lake  and  river 

I'able  III — Effect  of  Several  Constructions  in  Lowering 
Levels  of  Lakes“ 


{In  feel) 


Construction 

Lakes  Michigan 

1 

Lake  Erie  j 

Lake 

AND  Huron 

Ontario 

Chicago  S;tnitar>-  District  .... 

0.5 

0.4 

0.4 

Ni-w  Wflland  Canal  . 

0.2 

1  0.7 

Black  RtK'k  Canal . 

O.OI 

0.05 

Changes  in  St.  Clair  Outlet  .  .  . 
Gut  Dam . 

0.60 

+0.4 

Total  Lowering  Effect  .  .  . 

1.31 

G15 

0.0 

surfaces,  thus  increasing  depth  of  navigation  channels,  and  which 
will  also  store,  conserve,  and  release  water  for  increased  development 
of  water  power  and  increased  depths  in  the  low'er  St.  Lawrence  River. 
The  Board  says  “It  is  practicable,  by  means  of  regulating  works  at  the 
outlets  of  Lakes  Erie  and  Huron  together  with  the  existing  works 
at  the  outlet  of  Lake  Superior,  to  maintain  under  all  ordinary  con¬ 
ditions  a  minimum  flow  in  the  Niagara  River  of  from  180,000  to  200,000 
cubic  feet  per  second,  while  also  providing  depths  for  navigation 
averaging  2  feet  greater  than  those  under  the  unregulated  natural 
conditions  prior  to  the  Chicago  d i version. The  Board  points  out 
that  the  regulating  works  at  the  outlet  of  Lake  Superior,  finished  in 
1916,  show  the  feasibility  and  practicability  of  such  works.  No  es¬ 
timate  of  cost  of  the  proposed  regulating  works  is  made,  but  plans 
and  estimates  are  in  the  course  of  preparation. 

On  the  other  hand,  the  Joint  Board  of  Engineers,  while  recommend¬ 
ing  regulating  works  for  Lake  Ontario,  prefers  compensating  works 
for  Lakes  Huron  and  Erie  which  will  raise  their  levels  i.o  foot  and  0.7 
foot  respectively,  partly  because  the  results  that  could  be  secured 
from  regulating  works  would  be  incommensurate  with  their  cost. 
It  estimates  the  minimum  cost  of  regulating  works  at  $36,400,000 
and  of  comfiensating  works  supplemented  by  dredging  at  $i3,400,cxx). 
The  Hoard  also  believes  that  regulating  works  in  the  St.  Clair  River 
would  interfere  with  its  present  intensive  traffic,  whether  a  navigable 

'*  Rc|iorl  of  the  Joint  Board  of  Engineers,  p.  14. 

“  Ki’iiort  of  the  Engineering  Board  of  Review,  Part  II,  p.  81. 
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pass  or  I(K'ks  be  adopted.  The  practicability  of  the  former  is  doubtful 
and  the  ojx*ration  of  the  latter  would  mean  a  delay  for  vessels,  costing 
upwards  of  Si,tKK),(KK)  a  year.  Then  t(K),  the  o|x*ration  of  rigulatin? 
works  would  tend  to  prolong  the  ixriods  of  low  flow  in  the  St.  lawreno- 
River.  This  Board  also  finds  that  there  is  no  present  justification  for 
the  great  exixnditure  necessary  to  provide  regulating  works  in  the 
interest  of  increasing  jiower  on  the  St.  I^awrence  River,  .\nother 
argument  against  regulating  works — f)olitical  rather  than  engineerini; 
— is  given  by  the  Board  as  follows:  “Regulation  works  could  he 
administered  to  serve  either  of  two  divergent  purposes.  They  couH 
be  used  to  decrease  the  fluctuations  in  the  lake  levels  for  the  benetit 
of  navigation  and  of  riparian  interests  on  the  Lakes  at  the  expen* 
of  the  outflow  into  the  St.  Lawrence,  or  they  could  be  used  to  improve 
the  outflow  into  the  St.  Lawrence  for  the  benefit  of  power  production 
and  of  navigation  in  the  lower  river  at  the  exjXMise  of  the  levels  of 
the  Lakes.  The  predominant  interests  concerned  in  the  levels  of  tfw 
(ireat  Lakes  are  in  the  Lnited  .States;  the  j)redominant  interest> 
concerned  in  the  outflow  into  the  St.  Lawrence  are  in  ('anada.  Uki 
regulation  might,  therefore,  create  iK)ints  of  difference  between  various 
interests  in  the  two  countries.  .  If  a  future  deficiency  in 

supply  should  exceed  past  records  in  extent  and  duration  the  question 
would  arise  whether  the  emergency  should  be  met  by  holding  bade 
water  in  the  I.akes  at  the  expense*  of  the  .St.  Lawrence,  or  whether 
the  navigable  depth  in  Montreal  Harbor  is  to  be  maintained  at  the 
exjx*nse  of  lake  navigation.”'* 

The  Joint  Board  states  that  the  regulating  works  at  the  outlet  of 
Lake  Siqx'rior  have  been  siitisfactory  because  “the  fluctuations  in 
trcKluced  in  discharge  from  that  lake  are  absorbed  in  the  great  reser¬ 
voir  formed  by  Lakes  Michigan  and  Huron  without  greatly  affecting 
the  levels  of  the  latter  or  materially  affecting  the  discharge  of  the 
Niagara  and  the  .St.  Lawrence  Rivers.”'^  Nevertheless  it  may  be 
note‘<l  that  among  the  causes  of  the  recent  low  stages  of  Lakes  Mich¬ 
igan  and  Huron,  the  Kngineering  Board  of  Review  attributes  J 
inches  (half  that  caused  by  the  C  hicago  diversion)  to  “retention  by 
the  existing  regulating  works  of  water  in  Lake  .Su|x*rior  which  would 
otherwise  have  flowetl  into  the  lower  lakes.”"*  The  Joint  Board  in 
explanation  of  its  recommendation  of  regulating  works  at  the  outlet 
of  Lake  Ontario,  siiys  that  this  w  ill  affect  “one  lake  only,  which  has 
but  8  ix*r  cent  of  the  area  of  the  (ireat  l.akes  system,”  that  it  is 
“pro|)ose<l  as  a  necessary  part  of  the  improvement  of  the  St.  Law¬ 
rence,”  and  “will  not  affect  in  any  substantial  manner  divergent 
national  interests.”" 

'*  Rei><>rt  of  Ihe  Joint  Board  of  EnRineers.  pp.  16-17. 

Ibid.,  p.  17. 

'•See  above.  Table  II. 

'•  Rejjort  of  the  joint  Hoard  of  Kngineersi.  p.  17. 
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Cost  of  Remedying  Chicago  Diversion 

*  In’considering  the  improvement  of  lake  and  river  levels,  the  Joint 
1  Board*  of  Engineers  has  estimated  that  the  cost  of  eliminating  the 
4  effect  of  the  Chicago  diversion  will  be  as  follows: 


Proportional  cost  of  compensating  works,  outlet  of  Lake  Huron  .  .  $1,350,000 

•<  “  “  “  “  "  "  “  Erie  .  .  .  400,000 

Cost  of  restoring  levels  at  and  below  Montreal .  4,608,000 


Total  cost  of  eliminating  effect  of  Chicago  diversion . $6,358,000 


The  Board  goes  on  to  say  that  the  effect  of  the  Chicago  diversion  on 
the  levels  of  Lake  Ontario  and  of  the  St.  Lawrence  River  above  Mon¬ 
treal  will  be  eliminated  if  the  improvements  proposed  are  carried 
out,  but  it  allots  no  specific  amount  chargeable  to  this  diversion. 
As  regards  the  power  lost  by  the  Chicago  diversion  it  should  not  be 
difficult  to  commute  its  value  into  capital  or  annual  payments,  when 
occasion  may  arise — i.  e.  when  the  power  resources  on  the  Niagara  and 
St.  Lawrence  Rivers  have  been  fully  utilized.  This  w'ill  be  a  long  time 
off,  for  it  is  the  present  policy  to  maintain  a  flow  at  Niagara  Falls, 
and  it  is  proposed  to  develop  at  present  only  half  the  potential  power 
in  the  process  of  making  the  St.  Lawrence  navigable.  Besides,  there 
are  many  streams  in  this  region,  both  in  the  United  States  and  Can¬ 
ada,  that  are  rich  in  water  power  resources  (aggregating  4,000,000 
horse  power)  and  that  can  be  developed  more  in  accordance  with 
market  requirements,  at  a  cost  per  horse  power  not  exceeding  that  on 
the  St.  Law  rence. 


The  St.  Lawrence  Waterway 

f  our  major  proposals  for  increasing  the  usefulness  of  the  Great 
Lakes  as  a  commercial  highw'ay  are  now  under  consideration  in  the 
Inited  States.  Reference  has  already  been  made  to  the  Lakes-to- 
Gulf  Waterway  which  involves  improvement  of  the  Illinois  sections. 
Other  suggestions  are  for  a  deep  draft  connection  with  the  Atlantic 
by  a  ship  canal  from  Lake  Ontario  to  the  Hudson  River,  and  for  a 
gulf  connection  by  a  barge  canal  from  Lake  Erie  to  the  Ohio  River. 
These  three  proposals  are  now  being  studied  by  the  United  States 
War  Department.*  The  fourth  proposal,  a  deep  draft  connection 
with  the  .Atlantic  by  the  St.  Lawrence  River,  is  the  international 
project  forming  the  subject  of  the  Joint  Board  of  Engineers’  report, 
which  will  now  be  discussed.  In  passing  reference  may  be  made  to 
a  revival  of  interest  in  the  Canadian  project  of  a  ship  canal  to  the 
St.  Lawrence  from  Georgian  Bay  (see  Fig.  i). 

■  Transiiortation  on  the  Great  Lake*.  War  Department,  Corpa  of  Engineers.  U.  S.  A.,  and  U.  S. 
Shipping  Board,  Washington,  1926.  p.  426. 
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ST.  LAWRENCE  RIVER 

Lake  Ontario  to  Montreal 


ONTARIO 


IKiriMtOM 


0|»1 


^C*ptVmo««it 


NEW  YORK 


Fig.  s — St.  Lawrence  River  between  Lake  Ontario  and  Montreal  showing  the  five  natural  diviaon. 
Scale  approximately  i;i,ijo.ooo.  Compare  with  Table  IV. 


The  present  navigation  of  the  Great  Lakes-St.  Lawrence  water¬ 
way  is  classified  thus: 


1.  Lake  navigation  normally  operating  on  a  20-foot  draft  on  all 
the  lakes  and  between  all  the  lakes  except  Ontario.  The  fall  in  lake 
levels  during  the  last  few  years  has,  however,  reduced  the  available 
draft;  in  the  latter  part  of  1925,  for  instance,  it  was  only  18 
feet. 

2.  Canal  navigation,  normally  operating  on  a  14-foot  draft 
between  Lake  Erie  and  Lake  Ontario  through  the  Welland  Canal 
and  between  Lake  Ontario  and  Montreal  through  various  canals 
along  the  St.  I^wrence  River.  The  traffic  on  the  St.  Lawrence  Canals 
amounted  to  6,206,988  tons  in  1925. 

3.  Deep-sea  navigation  from  Montreal  to  the  ocean,  30  feet  at 
present,  with  35  feet  under  way. 


The  new  Welland  Canal,  with  minimum  depth  of  25  feet  and  locb 
constructed  for  30  feet,  will  open  Lake  Ontario  to  lake  navigation 
in  1930.  There  will  then  remain  the  183  miles  of  the  St.  Lawrence 
between  Lake  Ontario  and  Montreal,  where  the  river  runs  in  deep 
slow-flowing  reaches  and  lake-like  expansions  separated  by  rapids. 
Fiv^e  natural  divisions  are  recognized:  the  Thousand  Islands  section, 
from  Lake  Ontario  to  the  first  swift  water  at  Chimney  Point,  67  miles 
with  total  fall  of  only  one  foot  at  mean  water  level;  the  International 
Rapids  section,  to  the  head  of  Lake  Francis,  49  miles  with  fall  of 
92  feet;  the  Lake  Francis  section,  26  miles  with  fall  of  one  foot;  the 
Soulanges  section  to  Lake  St.  Louis,  18  miles  with  fall  of  83  feet; 
the  Lachine  section  to  Montreal  Harbor,  23  miles  with  fall  of  48  feet 
Because  of  these  lake  reservoirs  the  flow  is  remarkably  steady  and 
the  river  free  from  silt.  Except  where  affected  by  ice  gorging  in  winter, 
fluctuations  in  the  surface  nowhere  exceed  a  few  feet. 
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DfUile<l  map«  (scale  1:55.000)  showing  proposed  improvements  accompany  the  Report  of  the  Joint 
Board  of  Engineers  (see  footnote  4). 


The  present  Joint  Board  formulated  a  plan  of  investigations  in 
April,  1925,  following  up  the  w’ork  of  the  Commission  of  1921.*^ 
The  United  States  division  devoted  special  study  to  surveys  and 
borings  in  the  International  section,  the  Canadian  division  to  re¬ 
search  on  the  loss  of  heat  in  the  river  during  the  winter  and  to  ex¬ 
periments  on  the  resistance  of  ice  as  bearing  on  construction  design. 

Cost  of  Improving  Great  Lakes-St.  Lawrence  Waterway 

The  Joint  Board  of  Engineers,  conforming  to  instructions,  based 
its  estimates  on  a  25-foot  depth  for  channels  and  a  30-foot  for  locks 
and  other  structures.  It  also  gave  consideration  to  the  question 
whether  it  would  be  better  to  provide  initially  for  a  depth  other  than 
25  feet.  A  majority  of  the  Canadian  section  favor  27  feet,  which 
is  the  depth  to  which  the  new  Welland  Canal  is  being  carried  under 
present  contracts.  A  majority  of  the  American  section  favor  25  feet 
because  a  greater  depth  above  Lake  Erie  is  not  foreseen  for  a  long  ’ 
period.  In  this  connection  it  is  interesting  to  note  the  conclusions 
expressed  in  a  recent  pamphlet  issued  by  the  U.  S.  Department  of 
Commerce  entitled  “Great  Lakes- to-Ocean  Waterways,”  where  it 
is  stated:  “The  conclusion  is  evident,  therefore,  that  in  order  to 
assure  proper  ocean  connection  the  minimum  depth  of  channels  should 
be  27  feet,  thus  accommodating  vessels  of  25-foot  draft;  such  draft 
would  include  54  per  cent  of  American  cargo  vessels  and  88  per  cent 
of  all  our  entrances  and  clearances.  It  is  felt  that  restricting  operation 
to  any  less  percentage  of  ocean-going  vessels  would  materially  detract 
from  the  usefulness  of  the  proposed  waterways.”** 

“  St.  LawTcnce  Waterway,  67tk  Congr.,  2nd  Sess.,  Senate  Doe.  No.  114,  Washington.  1923. 

"  E.  S.  Gregg  and  A.  L.  Cricher:  Great  Lakes-to-Ocean  Waterways:  Some  Economic  Aspects 
of  the  Great  Lakes-St.  Lawrence.  Lakes-to-Hudson.  and  .\11-American  W'aterway  Projects,  Bur. 
of  Foreign  and  Domestic  Commerce,  Domestic  Commerce  Ser.  No.  4,  Washington,  1927,  p.  2. 
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The  initial  capacity  of  the  St.  Lawrence  waterway  on  a  25-foot  ' 
depth  will  be  16,000,000  tons,  and  the  ultimate  capacity  on  this  ‘ 
depth  24,000,000  tons — practically  the  same  as  present  traffic  on  i 
the  Suez  Canal  and  the  Panama  Canal.  There  will  be  not  more  ) 
than  25  miles  of  restricted  canal  navigation,  w  ith  only  nine  locks  and 
eight  bridges.  The  time  of  completion  will  be  from  seven  to  eight 
years. 

By  combining  several  of  the  estimates  of  the  Joint  Board,  we 
have  the  follow  ing  estimated  cost  of  providing  channels  25  feet  deep 
and  27  feet  deep,  respectiv^ely,  on  the  Great  Lakes  and  St.  Lawrence 
River.*^ 

25-FOOT  27-FOOT 
Channel  CHANNa  \ 

Locks  in  St.  Mary’s  River  .  $6,500,000 

Connecting  channels  on  Great  Lakes . $41,100,000  54,900,000 

Compensating  works .  3,600,000  3,700,000 

St.  Lawrence  River  (no  power  development)  ....  167,720,000  173,520,000 

Total  .estimated  cost . $212,420,000  $238,620,000 

This  does  not  include  the  new'  Welland  Canal,  the  estimated  cost 
of  which  is  $114,500,000  for  25-foot  depth  and  $115,600,000  for 
27-foot  depth,  borne  by  the  Canadian  Government."  Although  the 


Table  IV — Estimated  Cost  of  St.  Lawrence  Improvement” 


Section 

Solely  for  Primarily 
Navigation  for  Power 

1 

Jointly  for  Total  with  Com- 
Power  and  plete  Initi.al  Pow- 
Navigation  er  Installation 

Thousand  Islands 

$1,100,000  j . 

. 1  $1,100,000 

International  Rapids 

2  2 ,000,000*  $  1 06,500,000 

$106,500,000 .  235,000,000 

Lake  St.  Francis 

980,000  j . 

.  980,000 

Soulanges 

31,594,000  1  37,665,000 

34,686,000  103,945,000 

Lachine 

53,000,000  . 

. 1  53,000,000 

Total 

$108,674,000  j$i44,i65,ooo 

$141,186,000  $394,025,000 

*  E^imate  of  the  U.  S.  division  on  a  one-stase  development.  The  two-stage  development  recon- 
mended  by  the  Canadian  division  calls  for  a  first  cost  of  l350,o8o,ooo,  with  production  of  i.36S.ooo 
horse  power,  and  a  total  cost  of  $423,571,000,  with  production  of  2,619.300  horse  power. 


St.  Lawrence  River  could  be  improved  for  navigation  alone,  as  shown 
in  the  estimate  above,  the  Joint  Board  of  Engineers  says  “the  im¬ 
provement  of  the  rapid  sections  of  the  river  for  the  joint  benefit  of 
navigation  and  power  affords,  as  a  rule,  much  better  navigation 

*  Ibid.,  p.  35- 

**  Report  of  the  Joint  Board  of  Engineers,  pp.  18.  19,  36. 

■  Ibid.,  p.  36. 
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than  could  be  secured  by  the  improvement  now  economically  justi¬ 
fiable  in  the  interests  of  navigation  alone.”**  Combined  with  the 
development  of  2,326,000  horse  power  in  the  International  Rapids 
section  and  404,300  in  the  Soulanges  section,  the  estimated  cost  of 
the  St.  Law  rence  improvement  with  a  depth  of  25  feet  is  as  in  Table  IV. 

The  cost  of  additional  works  to  complete  the  full  practical  develop¬ 
ment  of  the  gross  available  power  in  the  river  (5,000,000  horse  power) 
will  be  $224,420,000,  making  a  total  eventual  cost  of  $620,000,000 
to  $650,000,000  for  improving  the  St.  Lawrence  River,  depending  on 
the  form  of  improvement  adopted  in  the  International  Rapids  sec¬ 
tion.  It  may  be  noted  that  the  first  two  sections  in  Table  IV  lie 
between  the  Province  of  Ontario  and  the  State  of  New  York.  The 
other  three  are  in  the  Province  of  Quebec,  in  which  will  also  be  lo¬ 
cated  the  additional  development  of  power. 

Rkco.mmendation  for  Construction  and  Operation 

The  Joint  Board  of  Engineers  recommends  that  all  works  of 
permanent  construction  within  the  International  sections  should  be 
done  under  the  technical  supervision  of  a  single  international  board, 
which  would  as  well  coordinate  the  program  of  construction  all  the 
way  from  Lake  Ontario  to  Montreal.  The  Joint  Board  also  regards 
it  essential  that  an  international  control  board  should  be  created 
to  regulate  the  use  of  water  at  the  pKJwer  plants  in  the  international 
sections  and  thus  prevent  undue  interference  with  power  plants  and 
with  navigation  farther  down  the  river.  That  such  international 
control  is  practical  is  shown  in  the  operation  of  the  regulating  w'orks 
at  the  outlet  of  Lake  Superior,  where  the  gates  are  operated  and 
diversions  controlled  by  an  International  Board  of  Control  established 
by  the  International  Joint  Commission,  May  26-27,  1914.”  The 
satisfactory  working  of  an  international  board  is  further  evidenced 
by  the  report  of  the  Joint  Board  itself,  which  has  dealt  impartially 
and  effectively  with  the  engineering  problems  involved.  And  we  have 
a  go(xl  omen  for  the  maintenance  of  harmonious  relations  between 
the  United  States  and  Canada  in  the  work  of  the  International  Bound¬ 
ary  Commission  and  the  Joint  Commission  on  Waterways  in  de¬ 
marcating  the  common  boundary. 

■  Ibid.,  p.  20. 

^  Ibid.,  p.  II. 


THE  PHYSIOGRAPHIC  INTERPRETATION  OF 
THE  FALL  LINE* 


George  T.  Renner,  Jr. 

Columbia  University 

T  T  7 ITHOUT  exception,  regional  physiographers  have  selected 
\  \  the  fall  line  of  the  eastern  United  States  as  a  boundary 

*  *  between  two  major  physiographic  regions,  the  Crystalline 

Appalachians  and  the  Atlantic  Coastal  Plain.  This  is  due  not  so 
much  to  its  physical  nature,  for  the  physiographic  expression  of  the 
fall  line  is  often  slight,  but  to  the  striking  differences  in  rock  structure, 
soil,  vegetation,  and  types  of  geographic  adjustments  on  opposite 
sides  of  this  boundary. 

The  fall  line  has  also  a  hydrographic  and  economic  significance,  for 
it  marks  a  point  of  deflection  of  or  declivity  in  nearly  every  stream 
that  crosses  it.  The  falls  or  rapids  in  the  streams  as  they  cross  the 
fall  line  interrupt  river  navigation  and  before  the  age  of  coal  power 
offered  some  of  the  prime  power  sites  of  the  eastern  United  States.  As 
a  result  of  these  two  factors,  now  relatively  of  less  importance,  there 
exists  today  a  long  line  of  cities  on  or  near  the  fall  line;  Trenton, 
Philadelphia,  Wilmington,  Baltimore,  Washington,  Fredericksburg, 
Richmond,  Petersburg,  Columbia,  Augusta,  Milledgeville,  and 
Macon — most  of  them  seats  of  important  manufacturing. 

The  fall  line  is  often  traced  by  railways,  telegraph  and  telephone 
lines,  roads,  and  county  boundaries,  and  there  is  present  at  nearly 
every  point  a  strong  contrast  in  social  types  and  economic  life  on 
opposite  sides  of  it.  Yet  “the  boundary  is  never  a  cliff  and  seldom 
even  a  well-defined  scarp,  and  the  lowland  hills  are  nearly  as  rugged 
and  more  than  half  as  high  as  the  piedmont  hills;  [it]  is  not  really  a 
line  but  a  zone  of  appreciable  width;  hence  ‘fall  belt’  would  be  a  more 
accurate  designation.’’* 


Theories  of  Origin  Reviewed 

The  following  explanations  concerning  the  origin  and  nature  of 
the  fall  line  have  from  time  to  time  been  advanced  by  American 
physiographers:  W  J  McGee  attributed  the  origin  of  the  fall  line  to 
monoclinal  flexing  or  faulting,*  somewhat  after  the  manner  indicated 

*  Prepared  in  oonneclion  with  a  graduate  courae  in  phyaiography  at  Columbia  Univeraity  under 
the  direction  of  Profeaaor  Douglas  Johnson. 

>  Isaiah  Bowman:  Forest  Physiography,  New  York,  1911.  p.  499.  See  also  p.  633. 

*  WJ  McGee:  Three  Formations  of  the  Middle  AtlanticSlope.i4wer.  yoara.  e/5rt..  Ser.  3.V0I.  JS. 
1888,  pp.  130-143. 
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in  Figure  2.  His  theory  has  been  accepted  by  N.  H.  Darton,  N.  M. 
Fennenian,  Cleveland  Abbe,  Jr.,  and  others.*  But,  whilS  faulting 
does  occur  near  the  fall  line  in  one  or  two  localities,  there  is  no  evidence 
of  displacement  throughout  most  of  its  course,  and  some  of  the  best 
cases  of  stream  declivity  occur  in  localities  where  no  faulting  can  be 
detected.*  W.  M.  Davis  considers  the  fall  line  to  be  due  to  the  contrast 
in  the  gradients  established  by  streams  in  the  resisltant  rocks  of  the 
Piedmont  with  those  developed  on 
the  weak  rock  of  the  Coastal  Plain. 

“The  falls  occur  where  the  en¬ 
trenched  river  passes  from  a  steeper 
slope  on  the  resistant  rocks  of  the 
older  land  to  a  nearly  level  channel 
excavated  in  the  weak  strata  of  the 
plain.  Figure  3  is  essentially  that 
which  Davis  used  to  illustrate  his 
theory.  In  connection  wdth  his 
diagram,  Davis  gives  the  following 
explanation. 

Before  the  area  w'as  uplifted  the 
rivers  had  cut  valleys  of  gentle 
slope  leading  to  what  was  then  base 
level— the  shore  line  along  the  outer 
edge  of  the  Piedmont.  After  emer¬ 
gence,  the  extended  rivers  rapidly 
entrenched  their  lower  courses  in 
the  nonresistant  sediments  of  the  Coastal  Plain,  whereas  downcutting 
proceeded  very  slowly  in  the  hard  rocks  of  the  Piedmont.  These  new 
valleys  of  the  lower  courses  of  the  streams  worked  headward  till  they 
encountered  the  resistant  rocks  beneath  the  Coastal  Plain  near  its  in¬ 
ner  margin,  where  downcutting  was  checked.  The  middle  portion  of 
the  stream,  between  the  gentle  upper  reaches  on  the  Piedmont  and  the 
gently  sloping  lower  entrenched  ix)rtion  in  the  Coastal  Plain,  possesses 
a  relatively  steeper  slope  and  hence  is  marked  by  falls  and  rapids. 

Davis’s  theory  is  clearly  based  on  the  assumption  that  the  surface 
of  the  Piedmont  is  continued  beneath  the  sedimentary  formations  of 
the  Coastal  Plain,  and  a  necessary  corollary  of  his  theory  is  that  the 
gradients  of  the  streams  in  the  Piedmont  are  less  than  the  slope  of  the 

’  X.  n.  Darton:  Artesian  Well  Prospects  in  the  Atlantic  Coastal  Plain  Region,  U.  S.  Ceol.  i'arssy 
Ssli. /j5,  i8q6,  pp.  18-19. 

N.  M.  Fenneman:  Physiographic  Divisions  of  the  United  States,  Annals  Assn,  of  Amer.  Gtotrs., 
Vol.  6.  1917,  pp.  19-98;  reference  on  p.  45. 

Cleveland  Abbe,  Jr.:  A  General  Report  on  the  Physiography  of  Maryland.  Maryland  Weather 
Serti(t,  Vol.  I,  Baltimore,  1899.  pp,  39-216. 

I  ‘Joseph  Barrell:  The  Piedmont  Terraces  of  the  Northern  Appalachians,  Amer.  Journ.  of  Set., 

I  Set.  4.  Vol.  49.  1920.  pp.  227-258;  327-362;  407-428;  reference  on  p.  410. 

!  .  M.  Davis:  Physical  Geography,  Boston  and  London.  1898.  p.  127.  See  also  the  hgure  on 

p.  lift. 


Fig.  I — Map  showing  the  fall  line  and  the 
location  of  profiles  and  recorded  well  depths 
discussed  in  the  text. 
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upland  peneplane  surface.  T.  L.  Watson,  in  drawing  a  physical  cross 
section  of  Virginia,  follows  Davis’s  theory.* 


Method  of  Investigation 

The  present  investigation  involved  the  construction  of  projected 
profiles  across  the  Piedmont  and  Coastal  Plain  at  right  angles  to  the 


Fig.  2 — Showing  th«  interpretation  of  the  fall  line  as  due  to  faulting  or  monoclinal  flexing. 

Fig.  3 — Showing  the  interpretation  of  the  fall  line  as  due  to  difference  in  the  gradients  which  tie 
streams  have  established  on  resistant  and  nonresistant  rocks. 


fall  line  ^  and  the  plotting  on  the  profiles  of  the  required  geological 
data.  This  included  the  outcrops  of  the  crystalline  rocks  and  of  the 
various  members  of  the  Coastal  Plain  series  of  sediments  and  the 
results  of  well  borings  in  the  Coastal  Plain*  to  determine  the  slope  of 
the  crystalline  basement.  Many  such  composite  projected  profiles 
were  made,  ranging  in  location  from  Maine  to  Alabama,  each  covering 
a  zone  two  miles  wide.  Miniature  representations  of  six  of  the  profiles 
(located  as  shown  in  Fig.  i)  are  herewith  presented  with  vertical  scale 
greatly  exaggerated  (Figs.  4  to  9).  The  profiles  wrere  compared  and 
correlated  with  profiles  and  manuscripts  kindly  loaned  the  writer  by 


•  T.  L.  Watson:  Mineral  Resources  of  Virginia.  Jamestown  Exposition  Commission,  Lynchburg 
Va.,  1907.  p.  3. 

’  These  profiles  were  of  the  type  developed  by  Johnson  who  simplified  and  improved  the  more 
complicated  type  used  by  Barrell.  For  a  description  of  this  type  of  profile  see  Douglas  Johnson:  Tht 
-New  England-Acadian  Shoreline.  New  York,  1925,  pp.  257-260,  and  Barrell,  op.  tit.,  p.  242  (cf.  p-  *4t)- 

'  Dalton,  op.  cii.,  p.  162. 

M.  L.  Fuller:  Underground  W’aters  of  the  Eastern  United  States,  U.  S.  Geol.  Survty  WaUr  Suppij 
Paper  114,  1905.  p.  158. 

Idem:  Geology  of  F'ishers  Island,  New  York.  Bull.  Geol.  Sot.  of  .4  merica.  V’ol.  16.  I905.  PP-  367"^ 

L.  W’.  Stephenson  and  J.  O.  Veatch:  Underground  W’aters  of  the  Coastal  Plain  of  Georgia.  L.  S- 
Geol.  Survey  Water  .Supply  Paper  34/,  1915. 
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Others  interested  in  the  problem.*  They  were  also  compared  with 
profiles  showing  gradients  of  the  chief  streams  which  cross  the  Pied¬ 
mont  and  Coastal  Plain.  By  employing  different  vertical  exagger¬ 
ations  of  scale  the  different  elements  of  the  topography  were  studied 
to  best  advantage. 

Table  I — Slopes  Compared 


Piedmont- New  England 
Peneplane 

Feet  per 
Mile 

Crystalline  Basement 

Feet  per 
Mile 

Georgia . 

2-5 

Central  Cieorgia . 

62 

Northeastern  Georgia  .  .  . 

50 

\irginia . 

5-7 

X’irginia . 

36 

Maryland  . 

iVi 

Maryland  . 

50 

Xcw  Jersey . 

8 

New  Jersey . 

42H 

New  jersey-.New  York  ... 

1 1 

New  Jersey-New  York  .  .  . 

43 

Western  Connecticut  .... 

>5H 

Western  Connecticut-Long  Is- 

land . 

50 

Eastern  Connecticut  .... 

14H 

Eastern  Connecticut-Fisher’s 

Island . 

85 

Maine . 

18 

1 

Maine-Gulf  of  Maine  .  .  . 

45 

Analysis  of  the  Profiles 

The  profiles  bring  out  especially  well  the  peneplane  character  of 
the  Piedmont  upland  and  the  New  England  upland.  These  uplands 
should  probably  be  considered  as  two  sections  of  the  same  peneplane 
(here  dated  tentatively  as  Tertiary).  The  slope  of  this  Piedmont- 
.\ew  England  Peneplane  surface  is  shown  by  the  figures  in  Table  I. 
The  greater  slope  of  the  peneplane  north  of  New  York  is  presumably 
due  to  greater  tilting  during  uplift.  The  profiles,  furthermore,  bear 
out  the  statements  made  by  Barrell  and  other  writers,  that  the 
Piedmont-New  England  upland  surface  is  not  continued  beneath  the 
Cretaceous  formation  of  the  Coastal  Plain.  The  slope  of  the  Piedmont- 
New  England  upland  surface  usually  averages  from  5  to  15  feet  per 
mile.  The  much  greater  slope  of  the  crystalline  basement  below  the 
Coastal  IMain  (see  accompanying  figures)  makes  the  marked  angle 
formed  by  the  intersection  of  these  two  surfaces  easily  recognizable  on 
the  profiles  even  when  a  small  vertical  exaggeration  is  used.  When 
records  of  scattered  well  drillings  along  a  line  in  the  Coastal  Plain  are 

'  In  this  way  the  author  tiad  access  to  profiles  of  the  sea  bottom  in  the  Gulf  of  Maine,  prepared  by 
Harriet  G.  Bray,  research  assistant  in  physiography  at  Columbia  University,  and  Martha  Stolfus; 
prohles  across  southwestern  Maine  by  Dorothy  Houghton;  profiles  of  southern  New  England  by  Martha 
Stolfui  and  C.  H.  Doane;  profiles  and  accompanying  manuscript  covering  the  southern  Piedmont  by 
J-  S  Brown.  All  of  these  profiles  were  prepared  under  the  guidance  of  Douglas  Johnson,  professor  of 
physiography  at  Columbia  University.  Other  profiles  and  records  prepared  by  various  investigators 
*ere  alto  consulted.  In  all,  nearly  a  hundred  projected  profiles  bearing  on  the  nature  of  the  fall  line 
h»ve  been  examined. 
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plotted,  they  suggest  that  the  crystalline  basement  is  a  fairly  close 
approximation  to  a  plane  surface.  Materials  brought  up  in  drilling 
from  the  sediments  lying  immediately  on  that  surface  have  been 
interpreted  as  stream  gravels  of  Cretaceous  age.*®  Very  probably 
the  surface  of  the  crystalline  basement  is  a  buried  peneplane  of  pre- 
Cretaceous  age.  It  is  here  dated  tentatively  as  Jurassic.  The  slope 
of  this  buried  and  tilted  Jurassic  (?)  peneplane  emerges  from  beneath 
the  Coastal  Plain  sediments  and  is  continued  upward  along  the  face 
of  the  fall  line  belt  of  the  Piedmont,  being  revealed  through  the  recent 
stripping  away  of  the  Coastal  Plain  sediments  by  erosion.  The  amount 
of  exposure  of  this  basement  peneplane  slope  is  slight.  It  forms  a 
zone  about  two  and  a  half  miles  wide  in  Georgia,  three  miles  in  Vir¬ 
ginia,  four  miles  in  Maryland,  two  (?)  miles  in  New  Jersey  (all  but  tuo 
miles  obscured  by  erosion  and  faulting  in  the  Triassic  weak  rock  low¬ 
land),  four  and  a  half  miles  in  New  Jersey-New  York.  This  same 
more  steeply  sloping  Jurassic  (?)  peneplane  is  exposed  in  southern 
New  England  through  the  removal  of  the  once  overlapping  sediments 
to  give  the  inner  lowland  of  Long  Island  Sound.  This  inner  lowland 
has  been  largely  filled  by  glacial  debris  in  the  Cape  Cod  region,  while 
in  the  Gulf  of  Maine  it  has  been  deeply  submerged.**  North  of 
New'  York,  the  zone  of  exposure  of  the  basement  peneplane  is  14  miles 
wide  in  western  Connecticut,  five  miles  in  eastern  Connecticut,  15 
miles  in  the  Gulf  of  Maine  (nearly  obscured  by  the  erosion  of  infaulted 
beds  of  weak  rock  in  the  Triassic  lowland  of  the  floor  of  the  Gulf). 
Evidence  for  the  stripping  of  the  Coastal  Plain  sediments  from  the 
seaward  zone  of  the  crystalline  area  is  found  in  the  remnants  of 
sedimentary  formations  on  the  Piedmont  in  Virginia  and  on  the 
New  England  upland  in  Massachusetts  and  elsewhere.  The  deflected 
courses  of  the  lower  Connecticut  and  many  smaller  streams  strongly 
suggest  that  these  courses  were  established  when  the  sedimentary 
formations  still  overlapped  the  crystallines,  at  least  as  far  inland  as 
to  the  present  fall  line  (Fig.  i). 

It  has  long  been  known  that  the  slope  of  the  Piedmont  is  not  con¬ 
tinued  beneath  the  Coastal  Plain ;  indeed,  Davis  himself  has  recognized 
this  fact.  But,  what  is  more  important,  it  has  not  been  generally 
recognized  that  with  the  actual  profiles  of  land  surface  and  stream 
gradient  w'hich  do  exist,  no  falls  could  result  from  the  conditions 
embodied  in  Davis’s  theory.  If,  as  Davis  suggests,  the  Piedmont 
rivers  had  established  very  gentle  gradients  leading  to  an  ancient 
shore  line  near  the  present  “fall  line,”  the  upland  profile  and  the 
stream  profile  must  have  then  intersected  at  that  point  (at  B  in  Fig. 
10).  After  the  emergence  of  the  Coastal  Plain,  the  extended  rivers 
must  have  rapidly  entrenched  themselves  in  the  non-resistant  Coastal 
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Plain  sediments  until  they  had  established  nearly  level  channels  in 
their  lower  courses,  whereas  downcutting  must  have  proceeded  very 
slowly  in  the  Piedmont.  This  would  have  resumed  in  a  stream  profile 
A  B  C  D  (see  Fig.  lo)  in  which  the  stream  in  the  outer  Piedmont 
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Pigs.  4-9 — Profiles  across  the  fall  line.  Profile  A,  Fic.  4,  Georgia;  Profile  B,  Fig.  5,  Virginia; 
Profile  C,  Fig.  6,  Northern  New  Jersey;  Profile  D,  FiG.  7.  Western  Connecticut  and  Long  Island; 
Profile  E.  Fig.  8,  Elastern  Connecticut  and  Fishers  Island;  Profile  F,  Fig.  9,  Maine  and  the  Gulf 
of  Maine. 


(at  B  in  Fig.  lo)  would  have  been  entrenched  but  little  below  the 
surface  of  the  upland. 

But  actual  profiles  show  that  the  streams  'are  entrenched  as  far 
below  the  surface  of  the  upland  in  the  outer  Piedmont  (at  B  in  Fig. 
10)  as  in  the  portion  farther  westward  (at  A  in  Fig.  lo).  Indeed,  a 
few  streams  appear  to  reverse  the  conditions  which  seem  essential 
in  Davis’s  theory,  and  are  actually  more  deeply  entrenched  at  B 
than  at  A.  But  if  a  stream  has  been  able  to  entrench  itself  deeply  at 
B  it  must,  during  the  same  time  have  entrenched  itself  at  the  same 
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rate  all  the  way  from  B  to  C.  Hence  there  would  have  resulted  merely 
a  simple,  concave  stream  profile  from  A*  to  C'  (see  Fig.  ii)  which 
would  have  given  no  /alls  or  rapids.  Nevertheless,  the  section  A  B 
of  the  stream  does  in  fact  possess  a  more  gentle  gradient  than  the 


Fic.  10 — According  to  the  theory  advanced  by  Davit  postulating  an  ancient  shore  line  at  B,  tad 
lesser  stream  entrenchment  at  B  than  at  A. 

Fic.  II — According  to  the  theory  advanced  by  Davis  but  modified  by  the  fact  that  the  streams  sit 
actually  entrenched  as  deeply  at  B'  as  at  A'. 

Fig.  12 — .According  to  data  plotted  from  U.  S.  topographic  maps. 


section  B  C,  and  falls  do  exist  where  the  change  in  gradient  occurs. 
But  the  break  in  stream  gradient  is  only  incidentally  related  to  unequal 
entrenchment  in  the  hard  rocks  of  the  Piedmont  and  in  the  weak 
rocks  of  the  Coastal  Plain.  Figure  12  shows  that  there  is  a  marked 
break  in  the  profile  of  the  surface  of  the  Piedmont  itself,  and  it  is  at 
this  point  that  the  streams  that  are  uniformly  entrenched  below  the 
upland  surface  exhibit  the  break  in  their  gradients.  Thus  Figure  12 
embodies  all  the  conditions  necessary  to  produce  a  fall  line  zone  and, 
in  addition,  harmonizes  with  known  facts  pertaining  to  the  distance 
which  the  Piedmont  streams  have  entrenched  themselves  below  the 
upland  surface.  Moreover,  Figure  12  has  the  added  authenticity  of 
being  plotted  directly  from  U.  S.  Geological  Survey  top>ographic  maps. 
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The  Origin  of  the  Fall  Line 

The  fall  line  zone,  therefore,  lies  along  the  outer  edge  of  the  crystal¬ 
line  area  (Piedmont-New  England  Upland  Province),  where  there  is  a 
break  in  the  slope  of  the  land  due  to  the  intersection  of  the  recently  ex¬ 
posed  margin  of  the  tilted  Jurassic  (?)  peneplane  with  the  Tertiar>'  (?) 
peneplane  of  the  uplands.  As  the  gradients  of  the  streams  are  closely 
related  to  the  profile  of  the  land,  the  break  is  sufficient  to  account 
for  falls  and  rapids. 
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Fic.  13 — Showing  the  interpretation  of  the  fall  line  as  due  to  the  intersection  of  two  peneplanes. 


The  fall  line  is  thus  genetically  related  to  the  physiographic 
feature  described  by  Davis  as  a  “fnorvan.”^*  He  applies  this  term 
to  a  peneplaned  oldland  which  is  submerged  and  buried  beneath 
sedimentaries,  then  uplifted  and  tilted,  and  beveled  by  a  second 
peneplane.  A  second  uplift  permits  erosion  to  strip  off  the  sedimen¬ 
taries  to  form  a  weak-rock  lowland  faced  by  the  tilted  surface  of  the 
former  buried  peneplane.  The  profiles  show  this  to  be  precisely  the 
case  at  the  fall  line  zone.‘*  Here  a  “morvan”  is  formed  by  the  inter¬ 
section  of  the  Jurassic  (?)  and  Tertiary  (?)  peneplanes  and  a  subsequent 
partial  stripping  of  the  tilted  Jurassic  peneplane  by  recent  erosion. 
The  difference  in  slope  of  the  two  peneplanes  gives  rise  to  a  declivity 
or  deflection  in  the  course  of  nearly  every  stream  that  crosses  the  line 
of  intersection  of  the  two  peneplanes.  It  follows  that  the  Coastal 
Plain  merely  plays  the  r61e  of  providing  the  required  mass  of  less 
resistant  rocks  above  the  older  peneplane.  There  may  be  “fall  lines” 
where  no  coastal  plain  exists.  The  angle  of  slope  created  by  the 
intersection  of  a  recent  erosion  level  with  an  older  more  steeply  tilted 
and  once  buried  peneplane  is  all  that  is  necessary  to  give  a  “fall 
line.”  » 

Named  after  the  Morvan  of  central  France:  see  W.  M.  Davit:  The  Relation  of  Geography  to 
Bull.  Geol.  Soc.  of  America,  Vol.  33.  191a,  pp.  93-134;  reference  on  p.  117,  and  idem:  A  CJeo- 
Kraphical  Pilgrimage  from  Ireland  to  Italy,  Annals  Assn,  of  Amer.  Geogrs.,  Vol.  3,  1913,  pp.  73-100; 
reference  on  p.  93. 

“  For  block  diagrams  illustrating  the  development  of  this  type  of  land  form  see  Johnson,  op.  cil.. 
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Perhaps  future  investigation  will  reveal  other  “fall  lines"  existing  || 
around  the  margins  of  the  Adirondacks,  along  the  Rocky  Mountain  j' 
front,  at  certain  margins  of  the  Triassic  Lowland,  on  the  margins  of  * 
the  Laurentian  shield  in  Wisconsin,  and  in  other  places  where  similar  [ 
conditipns  may  occur.  It  seems  possible  that  many  falls  now  attributed  i 

to  glaciation  in  the  Adirondacks  and  elsewhere  are  really  due  to  the  : 
presence  of  physiographic  features  of  the  “morvan"  type,  such  as  ■ 
occurs  along  the  eastern  face  of  the  Piedmont. 
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WORLD  UNITY 

George  G.  Chisholm 

PIG  RAMS  are  not  to  be  taken  literally.  The  title  adopted  for 
^  this  article  is  somewhat  epigrammatic.  It  will  be  understood 
that  I  do  not  believe  that  the  different  parts  of  the  world  can 
ever  be  completely  assimilated  to  one  another.  But  there  are  intimate 
reactions  between  even  remote  parts  of  the  world,  with  tendencies  to 
more  and  more  rapid  response.  Such  reactions  took  place  even  in  the 
distant  past  and,  in  some  cases,  between  peoples  who  at  the  extreme 
limits  of  reaction  knew  nothing  of  each  other.  Such,  for  instance, 
seems  to  have  been  the  case  with  the  silk  trade  carried  on  in  ancient 
times  between  China  and  the  countries  around  the  Mediterranean, 
when  in  China  there  was  probably  nothing  known  of  the  countries 
ultimately  reached  by  the  silks,  and  in  these  countries  nothing  of 
the  country  of  origin.  Probably,  too,  there  was  only  comparatively 
little  known  of  each  other  by  the  countries  that  carried  on  the  much 
more  important  spice  trade  which  had  so  great  an  influence  down  to 
the  end  of  the  fifteenth  century  on  the  fortunes  of  many  great  cities  on 
the  Mediterranean  and  between  it  and  India. 

But  these  reactions  were  small  as  compared  with  those  of  the 
present  day.  The  trade  in  such  articles,  of  small  bulk  although  of 
great  value  for  the  time,  was  trifling  in  aggregate  amount  as  compared 
with  the  trade  of  modern  times;  and  indeed  until  modern  times  the 
trade  of  the  world,  except  in  such  valuable  articles,  was  for  the  most 
part  limited  to  areas  near  the  coast.  Such  heavy  articles  as  foodstuffs 
could  not  bear  the  cost  of  transport  for  great  distances  by  land, 
although  sometimes  they  might  be  conveyed  from  the  far  interior  by 
good  navigable  rivers.  Hence  it  was  that  local  famines  occurred  even 
in  the  countries  of  western  Europe  with  astonishing  frequency  dowm 
to  a  comparatively  recent  date.  In  a  paper  read  before  the  Statistical 
Society  of  London  in  1846  the  following  statement  is  made  as  to 
England.  "In  the  nth  and  12th  centuries  a  famine  is  recorded  ever>^ 
14  years  on  an  average,  and  the  people  suffered  twenty  years  of  famine 
in  200  years.  In  the  13th  century,  my  list  exhibits  the  same  propor¬ 
tion  of  famines,  and  nearly  the  same  number  of  years  of  famine;  the 
addition  of  five  years  of  high  prices  makes  the  proportion  greater; 
upon  the  whole,  the  scarcities  decrease  during  the  three  following 
centuries;  but  the  average  from  1201  to  1600  is  the  same, — namely, 
7  famines,  and  10  years  of  famine  to  a  century.”^ 

‘William  Farr:  The  Influence  of  Scarcitiea  and  of  the  High  Price#  of  Wheat  on  the  Mortality 
of  the  People  of  England,  Journ.  Statistical  Sot.,  Vol.  9,  1846,  pp.  158-174:  reference  on  p.  163. 
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By  way  of  contrast  it  is  enough  for  us  to  think  of  the  extraordinary 
fact  that  after  four  and  a  half  years  of  the  greatest  war  in  history  the 
inhabitants  of  the  United  Kingdom  suffered  no  serious  privation 
being  fed  with  grain  and  other  food  largely  derived  from  remote  parts 
of  America. 


Tendencies  Towards  Economic?  Equalization 

It  was  the  introduction  of  railways  that  first  made  possible  this  i 
extensive  commerce  in  bulky  commodities  brought  from  and  sent  to 
places  far  from  the  seaboard,  and  the  influence  of  railways  has  in¬ 
creased  with  the  magnitude  of  commerce.  The  general  tendena 
of  this  change  has  been  to  reduce  the  inequalities  of  economic  develop¬ 
ment  all  over  the  world.  An  example  is  to  be  found  in  the  growth  o( 
the  world’s  railway  network  itself.  Where  railways  are  first  intro¬ 
duced  into  a  country  requiring  them,  the  increase  in  mileage  year  b\ 
year  is  at  first  rapid ;  but  gradually  there  comes  to  be  a  time  when 
such  countries  may  be  desc*^  bed  as  saturated  with  railways,  and  then 
there  is  a  great  slackening  in  the  rate  of  increase,  enabling  other  parts 
of  the  world  to  approach  the  first  in  the  density  of  their  network. 

A  corollary'  from  this  is  that  old  countries  like  Japan  are  being 
steadily  brought  under  influences  similar  to  those  which  began  to 
affect  Great  Britain  a  hundred  years  ago  or  more,  and  it  is  interesting 
to  see  with  what  results.  Between  1721  and  1846  the  population  of 
Japan  was  almost  stationary.  The  great  increase  in  population  in 
that  country  dates  from  the  abandonment  of  the  feudal  system  and 
of  the  policy  of  exclusion  in  the  sixties  of  last  century;  but  it  maybe 
pointed  out  that  the  essential  factor  promoting  this  increase  was  the 
bringing  of  the  Japanese  seaboard  into  connection  with  other  sea¬ 
boards  by  the  improved  shipping  of  the  present  day  and  the  intro¬ 
duction  into  Japan  of  modern  means  of  connecting  the  interior  with 
the  seaboard,  as  well  as  the  nearly  simultaneous  introduction  of 
modern  machinery.  There  is  also  a  mov  ement  in  the  direction  of  a 
more  equal  distribution  of  population  over  the  world.  This  tendency, 
it  is  true,  is  disguised  by  the  fact  that  in  some  cases  there  has  been  a 
marked  increase  in  the  concentration  of  population  in  certain  small 
areas;  but  in  the  broad  view  the  general  tendency  holds.  It  is  in  new 
countries,  and  more  particularly  in  their  newer  parts,  that  the  rate 
of  increase  of  population  is  found  to  be  most  rapid,  the  obvious  cause 
being  the  extent  of  unoccupied  and  easily  worked  land. 

Tendencies  towards  the  equalization  of  capital  and  to  a  more  varied 
and  general  development  of  the  resources  of  all  countries  are  no¬ 
ticeable.  In  Australia  at  first  there  was  little  but  gold  to  attract  the 
population ;  then  wool  became  imp)ortant.  In  Argentina  and  the  Cape 
wool  was  for  a  long  time  predominant  along  with,  in  the  former  coun- 
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tiA’  bones,  hides,  and  dried  meat;  but  now  all  these  regions  show  a 
much  more  varied  production.  Also  there  is  a  tendency  in  the  direc¬ 
tion  of  greater  uniformity  of  skill  in  different  parts  of  the  world. 
When  modern  machinery  is  introduced  into  countries  previously  un¬ 
acquainted  with  it,  output  and  quality  are  comparatively  inferior; 
but  in  process  of  time  both  these  defects  come  to  be  corrected,  as 
1  presently  be  shown. 

Now,  note  that  these  changes  do  not  come  about  of  themselves 
without  human  intervention.  They  are  the  result  of  far-reaching  fore¬ 
thought,  but  only  to  a  limited  degree.  The  great  changes  are  mainly 
the  accumulated  result  of  a  multitude  of  little  changes  more  or  less 
in  the  same  direction,  owing  to  the  fact  that  vast  multitudes  are 
impelled  by  the  same  motive.  To  a  very  large  extent  that  has  been 
economic  gain,  a  motive  sometimes  plainly,  sometimes  obscurely 
operative  in  bringing  about  such  changes  as  have  been  due  in  the  past 
to  far-reaching  schemas,  mainly  those  for  conquest. 

Benefit  to  Humanity,  as  a  Whole 
n 

But  of  late  there  has  been  an  increasingly  marked  disposition  to 
consider  whether  it  is  not  possible  to  devise  institutions  that  will 
tend  to  the  benefit  of  whole  peoples  and  indeed,  in  consequence  of 
the  operation  of  the  unifying  tendencies  to  which  attention  has  just 
been  drawn,  of  humanity  as  a  whole.  For  “capital  and  labour  alike 
are  coming  to  recognise  that  few  of  their  deeper  problems  are  any 
longer  susceptible  of  merely  national  solutions.  Markets,  rates  of 
interest,  wages,  and  standards  of  living  are  more  and  more  regulated 
by  world-forces.”* 

We  have,  then,  to  ask  what  is  for  the  advantage  of  humanity  as  a 
whole.  I  venture  on  a  definition  of  human  good  which,  I  hope,  will 
l)e  adequate  for  practical  purposes.  Adhering  to  the  view  already 
expressed  in  my  Herbertson  Memorial  lecture  entitled  “The  Goal  of 
Commerce,”®  I  say  that  the  condition  of  humanity  may  be  recognized 
as  good  when  every  human  being  enjoys  the  chance  of  a  healthy  and 
happy  life. 

It  is,  we  have  seen,  the  modern  mechanical  inventions  that  have 
l)een  tending  towards  a  greater  and  greater  approximation  to  world 
unity  and  have  thus  in  the  end  brought  to  birth  the  quest  for  the 
general  good  of  humanity. 

World  Differences  in  Cost  of  Labor 

V\  ith  this  underlying  thought  let  us  examine  some  of  the  obstacles 
in  the  way  of  economic  unity.  We  may  first  consider  the  result  of 

*  J.  Hobaon:  Towards  International  Government,  London,  igts,  p,  ig6. 

•G,  G,  Chisholm:  The  Goal  of  Commerce,  Geogr.  Teacher,  Vol.  12,  1924.  pp,  333-34*:  reference 
on  p.  338, 
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differences  in  labor  conditions  in  different  parts  of  the  world,  nota¬ 
bly'  between  East  and  W  est.  That  labor  in  the  populous  countries 
of  the  Far  East  is  to  be  had  at  a  relatively  low  cost  is  a  fact  that  has 
long  been  familiar,  so  much  so  that  we  are  apt  to  take  it  for  granted 
that  that  difference  between  blast  and  West  must  always  exist.  But 
if  we  are  to  satisfy  ourselves  as  to  that,  we  must  ask  the  question  as  to 
how  the  cost  of  labor  in  those  regions  comes  to  be  so  low.  If  the 
tropical  parts  of  the  regions  are  considered,  a  common  answer  is 
that  this  is  due  to  the  extraordinary  productiveness  of  the  tropics 
In  some  degree  this  may  be  accepted  as  true  and,  so  far  as  it  is  true, 
this  must  be  looked  upon  as  a  permanent  advantage  in  favor  of  the 
tropics.  There  human  labor  is  less  required  for  the  satisfaction  of 
essential  needs  because  the  sun  and  rain  do  so  much  more  for  that 
satisfaction  than  in  temperate  climates.  But  it  should  be  noted  that 
this  greater  productiveness  is  not  in  food.  The  great  staple  foods, 
rice  and  other  grains,  give  on  the  average  rather  smaller  returns  per 
acre  in  the  tropics  than  the  corresponding  food  plants  of  the  tem¬ 
perate  zones  and  a  much  smaller  return  per  head.* 

Tropical  Labor  and  Its  R.\ci.\l  Heritage 

Wages  are  also  kept  low  in  consequence  of  the  inferior  efficiency 
of  the  labor  of  tropical  countries.  But,  unquestionable  as  this  is, 
there  is  a  great  tendency  to  exaggerate  the  difference.  So  far  as  the 
inferiority  is  a  fact  it  is  due  to  various  causes.  Among  these  assuredly 
the  racial  heritage  is  one.  Differences  between  races  or  other  human 
groups  are,  however,  difficult  to  establish  with  any  clearness  of  mean¬ 
ing.  One  thing  must  be  carefully  noted.  Inheritance  can  be  affirmed 
only  of  the  individual.  If  we  speak  of  a  group,  large  or  small,  as 
marked  by  hereditary  characters,  that  means  only  that  if  we  take  the 
individual  members  of  that  group  or  a  sufficient  number  of  them  to  be 
representative,  that  group  has  a  majority  of  individuals  having  those 
characters,  even  though  it  may  include  large  numbers  of  others  in 
w’hich  they  are  conspicuously  lacking.  Many  striking  examples 
might  be  given  of  the  height  to  which  individuals  of  different  races 
can  rise  in  different  callings.  But  perhaps  no  illustration  is  better 
fitted  to  dispel  prejudices  as  to  race  inequalities  than  that  given  by 
J.  H.  Oldham  in  his  “Christianity  and  the  Race  Problem,’’*  from 
Trinity  College,  Kandy,  Ceylon,  “one  of  the  most  notable  educational 
institutions  in  the  E^t,’’  a  college  including  “a  great  variety  of 

*  The  fairest  comparison  under  this  head  is  between  rice  and  wheat.  According  to  the  /  mp€rt*L 
GateUetr  <tf  India,  Vol.  3,  p.  29,  the  average  yield  of  a  transplanted  crop  of  rice  in  good  soil  is  2400 
pounds  of  paddy,  say  1440  pounds  of  clean  rice  per  acre.  The  average  wheat  yield  of  New  Zealand  in 
the  ten  years  1900-1901  to  1909-1910  was  equal  to  about  1900  pounds  per  acre.  See  the  author's 
"Handbook  of  Commercial  Geography,"  9th  (or  loth)  edit.,  London,  1932,  p.  37. 

•  J.  H.  Oldham;  Christianity  and  the  Race  Problem,  New  York,  1934,  pp.  35  and  83. 
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races— Singhalese  and  Tamils,  Burghers,*  Eurasians  and  pure  Euro¬ 
peans  from  Ceylon,  various  races  from  India,  Burmese,  and  a  few 
\fricans  from  Uganda";  and  as  to  these  he  tells  us  that  the  principal 
of  the  College  "is  convinced  in  the  light  of  his  experience  that,  while 
^  the  different  races  show  special  aptitudes  in  particular  directions,  in 
_  the  general  all-round  capacity  which  makes  a  boy  fit  to  be  a  prefect 
®  or  captain  of  the  school  it  is  impossible  to  discriminate  between  the 

J  races.  No  one  can  foretell  a  few  years  ahead  which  race  will  in  a 
given  year  in  proportion  to  its  numbers  be  most  strongly  represented 
in  the  leading  positions  in  the  school."  Not  all  anthropologists  con- 
j  cur  in  the  assumption  that  there  is  any  inherent  superiority  in  the 

[white  race. 

In  any  case  we  must  never  forget  that  there  are  causes  other  than 
the  qualities  due  to  descent  that  contribute  to  the  differences  in  pro¬ 
ductiveness  of  different  races  or  peoples  as  they  are  at  the  present 
day.  In  tropical  regions  disease  and  climate  are  specially  important 
under  this  head.  "  He  who  tries  to  form  an  estimate  of  the  quality  of 
manhood  of  the  Dravidian  from  personal  observation,"  says  Pro¬ 
fessor  Slater,  "should  allow  for  the  fact  that  the  great  majority  of 
those  with  whom  he  comes  in  contact  are  sick  men,  suffering  from 
diseases  till  recently  very  little  understood,  but,  when  understood, 
preventable."^ 


Tropical  Climate  and  Diseases 

The  principal  diseases  here  referred  to  are  malaria  and  hookworm 
disease,  as  to  the  prevalence  of  which  in  India,  for  example,  and  their 
effects  in  diminishing  productiveness  striking  testimony  is  borne  by 
the  Report  of  the  Indian  Industrial  Commission.®  In  the  Madras 
Presidency  nearly  the  entire  population  was  reported  to  be  infected 
with  hookworm  disease,  and  even  in  the  tea  gardens  of  Darjeeling 
over  70  per  cent  of  the  laborers  were  infected.  How  serious  is  its 
effect  on  output  is  shown  by  the  fact  that  treatment  of  the  disease 
by  vermifuges  led  to  a  25  per  cent  increase  of  output.  As  to  malaria 
the  Report  states  that  the  financial  cost  of  dealing  with  it  is  dreaded, 
the  financial  return  not  appreciated.  And  it  asks  "  Is  it  not  an  irony 
that  the  most  important  research  of  which  the  results  were  applied 
j  with  such  profit  in  Panama  was  research  work  done  in  India,  work 
which  has  done  so  little  for  India  yet?"* 

On  climate  it  is  not  needful  to  say  much.  Some  interesting  hints 
on  this  head  are  given  by  Dr.  Albert  Schweitzer  in  his  work  "On  the 

•  People  of  mixed  race,  partly  Dutch  descent,  resulting  from  the  Dutch  occupation  of  the  island 
(1658  to  1796), 

’Gilbert  Slater:  The  Dravidian  Element  in  Indian  Culture.  London,  1934,  p.  179.  Reviewed 
in  the  Gtogr.  Ret.,  Vol.  16,  1936,  pp.  680-681. 

•  British  Blue  Book,  Cmd.  51,  Pari.  Papers,  Vol.  X7.  I9i9.  PP.  459-463. 

•  Ihid.,  p.  463. 
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Edge  of  the  Primeval  Forest. He  refers,  for  example,  to  the  ease 
of  treating  heart  disease,  for  the  patients  quite  readily  obey  orders 
to  rest  for  weeks  at  a  time.  The  surprising  thing  rather  is  the  capac¬ 
ity  of  natives  of  even  the  hottest  and  moistest  parts  of  the  tropb 
for  hard  work  on  special  occasions.  The  effects  of  such  a  climate  in 
adding  to  the  work  to  be  done  through  the  vigor  of  the  vegetation 
are  also  well  known.  “VVe  live,”  says  Dr.  Schweitzer,  ‘‘between  the 
river  and  the  virgin  forest,  on  three  hills,  which  every  year  have  to 
be  secured  afresh  against  the  invasion  of  wild  Nature,  who  is  em 
trying  to  get  her  own  back  again. 


Table  I — Letter  Sorting  in  Post  Offices  in  Different  Parts  of  the  Woeld 


Ih-ACE  j 

Average 
Number  Sorted 
per  Hour  | 

Average  Wage  I 
PER  Hour —  | 

Cents 

Average  Wage 
PER  1000 
Sorted  -Cents 

London  . 

1800*  1 

40. 

22.25 

Provinces.  Great  Britain  .  J 

1800 

32.5 

18.1 

Calcutta . 

72ot  i 

14 

j  18-5 

Tokyo  . 

57ot 

j  7-8§ 

1  12.75 

Shanghai  . 

2000 

!  6.0 

j  30 

*  Primary  •urlinK  into  30  or  40  general  division*. 

tThe  maximum  number  required  from  each  sorter. 

{Including  assortment. examination. calculation  of  numbers,  stamping, sorting,  maLing  up bundlti. 
making  up  mail  bags,  weighing  mail  bags,  and  reviewing  bills  and  tags. 

|The  yen  taken  at  51  cents. 

An  Ex.\mple  of  Productiveness  of  Tropical  Labor 

It  is  further  to  be  noted  that,  great  as  the  differences  may  be  in 
the  productiveness  of  different  peoples  as  they  are  now,  one  is  sure 
to  be  misled  when  it  is  tacitly  assumed  that  their  extent  is  measured 
•  by  the  differences  in  the  wages  paid.  This  assumption,  often  e.\- 
pressly  taken  for  granted,  is  assuredly  false.  But  fair  comparisons 
under  this  head  are  not  easy  to  arrive  at. 

Not  long  ago  it  cxrcurred  to  me  that  one  method  of  ascertaining 
the  prcxiuctiveness  of  labor  employed  under  the  same  or  at  least 
similar  conditions  in  different  countries  would  be  to  inquire  as  to  the 
average  number  of  letters  sorted  per  hour  in  post  offices  and  the  hourly 
wage  for  the  work  done.  I  give  in  Table  I  the  results  of  the  answers  to 
my  inquiries.  From  these  it  will  be  seen  that  even  in  this  simple  case 
it  is  difficult  to  get  information  applicable  to  exactly  the  same  con¬ 
ditions  of  work.  The  facts  given,  however,  are  instructive  and  ab¬ 
solutely  disprove  the  contention  that  wages  in  different  countries  are 
proportioned  to  efficiency. 


»  Albert  Schweitxer;  On  the  Edge  of  the  Primeval  Forest,  London,  1922,  p.  45. 
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Industrial  Competition  of  the  Orient 

I  have  repeatedly  drawn  attention  to  the  steady  gain  of  the  ma¬ 
chine  industries  of  the  Orient  in  competition  with  the  corresponding 
industries  of  the  West  and  to  the  fact  that  this  competition  is  steadily 
though  slowly  growing  in  effectiveness  and  coming  to  apply  to  higher 
and  higher  branches  of  industry.** 

Business  men  are  now  becoming  more  widely  convinced  that  this 
gain  on  the  part  of  rivals  is  in  progress  and  that  it  is  to  be  ascribed  at 
least  in  part  to  the  low  price  of  the  competing  labor,  that  is,  low  in 
proportion  to  efficiency.  “I  am  satisfied,”  says  a  correspondent  of 
the  Manchester  Guardian  Commercial,  “that  the  seven  thousand 
million  yards  [of  exported  bleached  cotton  goods  of  1913I  are  not 
likely  to  l)e  ours  again.  Millions  of  those  yards  were  the  low-priced 
bread-and-butter  goods  which  Lancashire  will  never  make  again. 
,\s  much  as  the  world  requires  of  such  cloth  will  be  made  by  the 
native  industries  .  .  .  with  all  the  advantage  of  cheap  labour 

and  so  forth.”  However,  he  feels  confident  “that  the  trade  in  the 
finer  goods  is  still  ours  without  much  effort.”** 

Without  doubt  there  is  much  in  the  brief  history  of  British  man¬ 
ufacturing  and  commercial  development  that  seems  to  justify  this 
cheerful  frame  of  mind.  But  we  should  not  leave  out  of  account  the 
special  ( ircumstances  that  have  for  a  time  made  that  compiensation 
ample.  For  a  short  p)eriod,  say  a  century  and  a  half,  the  world  has 
been  .spwading  and  multiplying  its  p)opulation  over  new  lands  at  an 
unparalleled  rate;  and,  concurrently,  in  the  greater  part  of  those 
areas  the  production  of  the  prime  necessaries  of  human  existence  has 
l)een  inc  reasing  at  an  even  greater  rate.  There  has  been  a  hitherto 
unexampled  growth  in  the  magnitude  of  world  commerce,  a  growth 
cpuite  adequate  to  enable  Great  Britain  to  make  up  for  many  losses 
absolute  or  relative  occurring  here  and  there. 

But  must  this  go  on  indefinitely?  Does  nothing  hint  that  progress 
based  on  such  conditions  may  and  indeed  must  come  to  an  end? 
Have  we  even  good  ground  for  believing  that  “the  trade  in  finer 
goods”  will  long  remain  “ours  without  much  effort”?  Confidence 
in  this  respiect  ought  to  be  somewhat  sobered  by  remembering  that 
in  some  classes  of  goods,  such  as  the  manufacture  of  dyes  and  dyestuffs, 
Great  Britain  soon  lost,  if  she  ever  had,  that  preeminence. 

In  the  textile  industry  it  is  sometimes  contended  that  the  lack  of 
skilled  labor  makes  it  impx)ssible  to  introduce  into  the  lands  of  the 
Orient,  where  so  much  of  the  comp)etition  with  Lancashire  industries 
takes  place,  the  elaborate  and  expjensive  machinery  required  for  the 
finer  prcxlucts.  But  this  need  not  be  a  pjermanent  state  of  affairs. 

“See  the  author's  "Handbook  of  Commercial  (ieography,"  pth  (or  loth)  e<lit.,  pp.  I7»-I73- 

'*  Slanchester  Guardian  Commercial,  Supplement  on  “The  Textile  Finishing  Trades,”  July  a,  1925. 
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In  itself  it  is  no  proof  of  inherent  difference  in  capacity  between 
Oriental  and  Occidental  labor.  In  the  Orient  there  is  neither  the 
opportunity  nor  the  inducement  to  supply  the  education  needed  for 
skilled  labor.  And  as  to  capacity  consider  what  is  stated  by  Professor  I 
Slater  in  writing  of  a  visit  he  paid  to  the  great  iron  and  steel  works 
of  the  Tata  firm  at  Jamshedpur.  There,  he  says,  he  found  natives  j 
“who  became  adepts  at  the  highly  skilled  task  of  straightening  steel  ‘ 
rails,  who  were  willing  to  accept  1 1  d.  a  day  for  a  much  larger  output  ' 
than  the  Yorkshiremen  who  were  first  employed.’’^*  Or  consider  | 
this  perhaps  more  surprising  instance.  A  correspondent  writing  in  i 
the  Times  and  reporting  the  high  opinion  formed  by  the  manager  of  i 
the  Hanyang  iron  and  steel  works  (China)  of  the  mechanical  ability 
of  the  Chinese,  gave  on  his  authority  the  following  instance.  “AH  ! 
the  parts  of  a  locomotive  had  come  from  America,  but  nothing  was  ' 
to  be  done  about  assembling  it  until  the  drawings  came,  which  for  ! 
some  cause  were  delayed.  He  [the  general  manager]  forgot  to  mention  i 
this  to  the  shop  foreman,  a  Chinese.  Shortly  after  its  arrival  he  was 
surprised  to  see  the  engine  running  up  and  down  the  tracks,  being 
tried.  They  had  assembled  it  without  the  drawings  and  had  done 
it  right. The  manager  said  he  would  never  have  attempted  it 
himself  without  the  drawings.  This  only  confirms  an  opinion  which 
Baron  Richthofen  had  expressed  more  than  thirty  years  before,  on 
the  strength  of  which  he  foresaw  foreign  capitalists  coming  to  China 
to  utilize  the  extraordinary  resources  of  that  country  both  in  mate¬ 
rial  and  labor.  “  It  is  to  be  expected,”  he  adds,  “  that  the  inhabitants 
themselves  will  seldom  take  the  initiative”;^*  but  this  we  are  now 
getting  more  and  more  reason  to  doubt.  C.  A.  Middleton  Smith 
in  his  book  “The  British  in  China recognizes  the  general  lack  of 
success  of  great  enterprises  in  China  under  purely  Chinese  manage¬ 
ment  but  points  out  that  this  is  not  true  outside  of  China. 

Oriental  Standard  of  Living  and  Overpopulation 

But,  however  great  the  capacity  of  Oriental  races  may  be,  the 
enormous  difficulty  of  raising  the  efficiency  of  the  bulk  of  the  people 
is  recognized  by  all  who  are  acquainted  with  those  countries.  It 
involves  a  great  rise  in  the  standard  of  living.  All  the  great  countries 
of  the  Orient  are  alike  in  having  an  agricultural  population  much  in 
excess  of  that  required  for  the  greatest  production  per  head.  All  are 
alike  in  meeting  the  increase  of  that  population  by  subdividing  the 
land  among  the  children,  with  the  result  that  the  holdings  become 

“Gilbert  Slater:  The  Steel  Industry  of  India.  Economica,  Vol.  S,  1925,  pp.  6a-68;  reference  o# 
P.  64. 

London  Times  Engineering  Suppl.,  Feb.  17.  1909.  P-  18.  col.  2. 

“Ferdinand  von  Richthofen:  China  (6  vols.,  Berlin,  1877-1912),  Vol.  2,  p.  694. 

“  C.  A.  Middleton  Smith:  The  British  in  China.  London,  r920.  See  pp.  44-45.  108-no,  and  IS*- 
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smaller  and  smaller  so  that  really  economic  cultivation  becomes  im¬ 
possible.  Where  this  has  been  going  on  for  a  long  period  the  ma¬ 
jority  are  thus  compelled  to  content  themselves  with  a  product 
sufficient  merely  to  keep  them  alive  in  fairly  gcxxi  years  without  the 
possibility  of  accumulating  capital  that  would  enable  them  to  im¬ 
prove  their  cultivation.** 

In  this,  as  it  seems  to  me,  is  to  be  found  the  explanation  of  the 
small  purchasing  power  of  Far  Eastern  countries  and  the  low-wage 
competition  which  they  carry  on  with  the  more  advanced  industrial 
countries  of  the  West. 

Where  there  is  a  large  agricultural  population  thus  living  on  the 
veiy  margin  of  subsistence  I  am  unable  to  see  how  they  can  be  pre¬ 
vented  from  offering  their  labor  to  manufacturers  at  money  rates  of 
a  scale  of  living  little,  if  any,  above  what  they  might  get  in  their  own 
villages  when  they  can  get  anything  at  all  there.  The  result  is  prej¬ 
udicial  both  to  agriculture  and  to  manufacturing.  Town  life  with 
low  wages  is  so  repellent  to  the  peasants  of  tropical  countries  that 
those  who  go  to  towns  to  work  can  with  difficulty  be  induced  to  stay 
long  enough  to  acquire  industrial  skill.  There  is  a  constant  drift 
from  the  country  to  the  towns  and  from  the  towns  back  to  the  villages. 

As  to  the  condition  of  the  villages  the  testimony  of  the  Aga  Khan 
is  striking.  “  I  could  safely  challenge,”  he  says,  “any  widely  travelled 
and  observant  fellow-countryman,  familiar  with  social  economics  on 
each  of  the  great  continents,  to  deny  after  due  reflection  that  the 
present  condition  of  Indian  agriculture  and  of  the  219,000,000  human 
l)eings  dependent  thereon  is  the  greatest  and  most  depressing  eco¬ 
nomic  tragedy  known  to  him.”** 

It  has  already  been  recognized  that  with  the  aid  of  capital  and 
skill  agriculture  may  be  made  to  yield  more  per  head.  But  a  limit 
to  such  improvement  is  soon  reached.  Agriculture  speedily  passes 
from  the  state  of  what  is  technically  called  increasing  returns  to  one 
of  diminishing  returns.  This  is  now  so  universally  known  that  it 
does  not  need  to  be  stressed.  But  I  venture  once  more  to  insist,*® 
in  defiance  of  the  prevailing  teaching  of  economists,  that  it  is  the 
diminishing  returns  in  agriculture,  especially  if  we  use  that  term  in 
the  wide  sense  in  which  it  is  used  by  Italian  statisticians  so  as  to  in¬ 
clude  also  the  working  of  minerals,  that  are  the  root  cause  of  diminish¬ 
ing  returns  in  other  industries.  I  am  not  disposed  to  quarrel  with 
the  assertion  of  the  Right  Honorable  Reginald  McKenna  that  “in 
manufacture  there  is  no  law  of  diminishing  returns,”  manufacture 
being  regarded  apart  from  the  sources  of  raw  material.** 

**  See  the  recent  statement  of  the  problem  for  China  by  W.  H.  Mallory:  "China:  Land  of  Fam¬ 
ine,"  Amer.  Gtogr.  Soc.  Special  Publ.  No.  6,  1926. 

**  Aga  Khan:  India  in  Transition,  Bombay  and  Calcutta,  1918.  p.  201. 

*  See  pp.  337-338  of  "The  Goal  of  Commerce,”  Geogr.  Teacher,  Vol.  12,  1924- 
Speech  delivered  at  the  general  meeting  of  the  Midland  Bank,  London,  January  26,  1926. 
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In  the  most  densely  populated  areas  of  India  and  the  other  coun¬ 
tries  of  the  Far  Elast  where  the  great  bulk  of  the  population  are  en¬ 
gaged  in  agriculture  there  is  no  hesitation  on  the  part  of  anybody  in 
speaking  of  overpopulation,  and  very  few'  question  the  opinion  that 
the  extreme  wretchedness  of  the  population  is  to  be  largely  ascribed 
to  that  as  a  cause. 


Overpopulation  in  the  West 


Dr.  B 
the  w 
which 
cours 
year 

1963- 


It  is  more  difficult  to  prove  that  highly  developed  countries  de¬ 
pendent  largely  or  mainly  on  manufactures,  commerce,  and  the  in¬ 
vestment  and  management  of  capital  can  be  spoken  of  at  any  time 
as  overpopulated,  but  it  is  at  least  certain  that  all  of  these,  in  virtue 
of  the  very  conditions  under  which  their  varied  industries  are  carried  j 
on,  are  locally  overpopulated  with  reference  to  the  housing  accommo¬ 
dation  and  even  the  adequate  supply  of  good  food  and  other  require¬ 
ments  of  such  healthy  existence  as  is  necessary  even  for  the  greatest 
possible  economic  production.  How  terribly  true  this  is  any  one  will 
vividly  realize  who  w'ill  read  the  earnest  and  honest  little  book  by 
C.  P.  Blacker,  “  Birth  Control  and  the  State.””  It  is  such  overcrowd¬ 
ing  as  is  there  described  (see  especially  p.  46)  that  the  reactions  ol 
our  trade  with  overpopulated  countries  elsewhere  tend  to  perpetuate 
So  far  this  struggle  has  at  least  been  eased,  as  has  been  already 
noted,  by  the  existence  of  vast  tracts  of  unused  land  where  there  is 
no  need  to  force  production  to  the  utmost,  where  comparatively  little 
labor  gives  an  ample  return  at  least  in  necessaries,  supporting  a  large 
surplus  of  labor  to  supply  conv'eniences  and  luxuries.  But  for  how 
long  will  this  relief  last?  Dr.  O.  E.  Baker  in  “Land  Utilization  in 
the  Ignited  States:  (^graphical  Aspects  of  the  Problem”  is  of  opin¬ 
ion  that  the  United  States  reached  the  height  of  agricultural  land 
supply  relatively  to  population  about  1890  and  that  the  people  of 
that  country  hav'e  entered  a  period  which  will  necessarily  be  marked 
by  a  continually  increasing  scarcity  of  land.”  Professors  E.  M.  East 
and  Warren  S.  Thompson  maintain  that  when  the  cost  of  agricul¬ 
tural  implements  is  included  the  United  States  reached  the  stage 
of  diminishing  returns  betw'een  1890  and  1900.”  Professor  East  is 
further  of  the  opinion  that  Argentina  may  indeed  have  still  forty-fiN’e 
years  for  increasing  returns  in  agriculture  but  that  after  1964  at  tbe 
latest,  overpopulated  countries  will,  as  he  puts  it,  “cease  to  be  boarded 
by  oversea  hotels  unless  current  effective  causes  change.”**  Again 


**  C.  P.  Blacker:  Birth  Control  and  the  State,  London.  1926. 

*  O.  E.  Baker:  Land  Utilization  in  the  United  States:  Geosraphical  Aspects  of  the  Problem. 
Ctotr.  Ret.,  Vol.  13,  1923,  pp.  1-26.  See  also  "The  Utilization  of  our  Lands  for  Crops,  Pasture  sal 
Forests,"  yearbook  Dept,  of  Agric.  for  1923  (pp.  415-506),  p.  442. 

**  E.  M.  E:ast:  Mankind  at  the  Crossroads,  New  York  and  London,  1923,  pp.  152.  173.  snd  177- 
» Ibid.,  p.  88. 
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Dr.  Baker  in  a  paper  on  “The  Potential  Supply  of  Wheat”**  gives 
the  white  man  a  century  of  grace  in  which  to  consider  this  path  on 
which  he  is  moving  and  to  profit  by  such  lessons  as  he  can  draw.  Of 
course  there  will  be  nothing  sudden  in  the  destined  change.  The 
year  1964,  we  may  be  sure,  will  not  be  very  different  from  the  year 
1963.  That  unquestionably  is  all  the  better  for  him. 

Population  Control 

The  remedy  most  generally  offered  by  those  who  have  the  courage 
and  insight  to  face  the  problem  as  it  is  goes  no  further  than  to  recom¬ 
mend  the  control  of  population  without  stating  how  it  is  to  be  brought 
about. True,  some  of  those  cited  consider  without  censure  the  use 
of  contraceptives  as  a  means  of  birth  control,**  and  it  is  of  no  little 
significance  that  Sir  William  Beveridge  has  at  last  come  to  regard 
this  practice  not  merely  as  a  menace.**  All  that  I  have  read  and 
thought  on  this  subject  leaves  me  in  no  mind  to  question  the  conten¬ 
tion  of  Sir  William  Beveridge  as  to  the  degree  of  importance  to  be 
assigned  to  what  he  describes  as  this  “underground  invention,” 
an  importance  hardly  less,  he  thinks,  than  any  others  except  the 
greatest  of  all  such  as  fire  and  speech,  and  which,  he  believes  bears 
for  mankind  “many  possibilities,  good  or  evil.”  But  there  remains 
the  task  of  applying  it  for  good. 

In  connection  with  this  problem  of  population  control  I  venture 
with  great  diffidence  on  a  suggestion  which  1  can  only  hope  may 
be  thought  worthy  of  consideration  by  those  who  are  much  better 
equipped  than  I  am  to  deal  with  the  enormous  difficulties  it  raises. 
There  is  no  space  here  to  discuss  even  the  difficulties  that  I  foresee: 
it  must  suffice  to  offer  the  suggestion. 

Cooperation  Between  all  Industries 

Within  the  last  half  century  distributive,  agricultural,  banking, 
and  other  cooperative  societies  have  achieved  wonderful  success 
with  little  outside  direction,  but  through  a  process  of  growth — which 
is  quite  natural  when  each  member  of  the  society  is  conscious  of 
finding  his  own  advantage  in  the  advantage  of  all.  Such  societies 
have  proved  remarkably  suited  to  the  soil  of  India.*®  Much  more 

■O.  E.  Baker:  The  Potential  Supply  of  Wheat.  Econ.  Geogr.,  V'ol.  i,  1925.  PP-  tS“S2. 

”T.  Carver:  Easays  in  Social  Justice.  Cambridge,  Mass.,  1915.  PP-  SO“St- 

A.  M.  Carr-Saunders:  The  Population  Problem,  Oxford.  192a.  pp.  314  and  316. 

Baker.  Potential  Supply  of  Wheat,  pp.  51-52. 

E.  F.  Rathbonc:  The  Disinherited  Family,  London,  1924.  pp.  247-248. 

•Carr-Saunders,  op.  cit.,  p.  315. 

Rathbone,  op.  cit.,  p.  244. 

•Sir  William  Beveridge:  The  Fall  of  Fertility  among  European  Races,  Economica,  Vol.  5,  1925. 
pp.  10-27;  reference  on  p.  21. 

".A  very  striking  example  is  given  in  British  Blue  Book,  Cmd.  950,  Pari.  Papers,  Vol.  34,  1920. 
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wonderful  results  might,  I  think,  flow  from  a  w’ell  devised  scheme  o( 
direct  cooperation  between  agriculture  and  manufacturing  and  in- 
deed  all  other  forms  of  industry;  and  nowhere,  it  seems  to  me,  aie 
these  results  likely  to  be  more  salutary  or  in  some  respects  more 
easily  achieved  than  in  India.  If  the  large  surplus  of  agricultural 
labor  is  in  the  future  merely  to  be  drawn  into  manufactures  by  the 
demand  of  capitalists,  whether  Indians  or  not,  the  result  is  merely 
to  introduce  another  competitor  on  the  w’orld  markets  and  go  on 
making  things  worse  and  w'orse.  But  it  might  be  otherwise  if  it  were 
possible  to  organize  a  sufficiently  large  group  of  agriculturists  and 
manufacturers  to  supply  material  wants  first  of  all  on  cooperatne 
principles. 

A  primary  requirement  w^ould  be  to  ascertain  for  each  district 
the  size  of  holding  most  favorable  to  maximum  production  per  head 
regardless  of  production  per  acre  where  a  higher  production  on  this 
latter  standard  can  be  obtained  only  at  the  cost  of  a  smaller  pro¬ 
duction  per  head.  An  equally  indispensable  requirement  would  be 
to  get  the  agricultural  population  to  understand  that  the  holdings 
must  on  no  account  be  diminished  unless  the  conditions  of  maximum 

4 

production  changed  and  that  their  numbers  must  therefore  lie  regu¬ 
lated  according  to  their  holdings,  which  would  probably  involve  the 
necessity  of  teaching  them  the  methods  of  birth  control.  But  it 
would  be  necessary  not  to  confine  the  benefits  or  the  restrictions  to 
the  agriculturists.  These  must  be  shared  by  all  alike. 

For  members  of  such  an  association  to  be  dependent  on  them¬ 
selves  alone  for  the  satisfaction  of  all  their  economic  demands  would 
be  hostile  to  progress.  Only  necessaries  would  be  regarded  as  per¬ 
force  produced  within  the  organization,  but  if  we  are  to  keep  in  view 
our  definition  of  human  good  a  large  meaning  would  have  to  be  given 
to  the  term  necessaries.  It  would  include,  besides  of  course  ample 
supplies  of  good  food,  ample  dwellings,  ample  room  round  the  dwell¬ 
ings,  adequate  insurance,  including  provision  against  the  variation 
of  agricultural  yield  from  year  to  year,  whether  due  to  climate  or 
cropping,  as  ascertained  by  local  experience,  sufficient  education  to 
enable  them  to  follow  the  best  methods  of  production  and  to  under¬ 
stand  the  necessity  and  learn  the  means  of  limiting  their  numbers. 
Further  education  might  be  left  to  take  care  of  itself.  A  community 
like  this,  having  leisure  for  amusement,  would  find  much  of  that 
amusement  in  following  the  arts  and  would  learn  by  mutual  aid  and 
stimulus,  and  the  interest  of  acquiring  knowledge  would  attract  a 
certain  proportion  of  the  population  and  would  spread  through  the 
enthusiasm  of  those  who  gladly  learn  and  gladly  teach.  The  likeli¬ 
hood,  it  seems  to  me,  is  that  in  such  a  community  learning  would 
advance  more  rapidly  than  in  the  countries  best  endowed  educationally 
at  the  present  day,  in  which  it  is  common  though  not  generally  avowed 
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'  knowledge  that  the  higher  education  is  mainly  warfare,  competition 
carried  to  extreme  by  the  struggle  for  existence  or  the  striving  for 
:  what  Mr.  Hawtrey  calls  “false  ends.”** 

I  do  not  for  a  moment  forget  the  difficulty  of  procuring  either  in 
India  or  any  of  the  other  countries  of  the  Far  East  even  momentar>’ 
consideration  for  a  proposal  which  runs  so  directly  counter  to  the  age¬ 
long  tradition  requiring  sons  to  marry  early  as  a  religious  duty  to 
their  parents;  but,  once  this  initial  difficulty  were  overcome  and  the 
experiment  actually  made,  human  nature  might  be  counted  on  to 
bring  about  a  change  of  feeling  through  experience  of  the  relief  af¬ 
forded.  If  a  single  experiment  of  this  kind  proved  successful,  say  in 
India,  there  can  be  little  doubt  that  the  example  would  come  to  be 
followed  in  other  parts  of  the  Far  East  where  similar  conditions  are 
to  be  found. 

The  Problem  in  the  Industrial  West 

I 

J  It  would  probably  be  much  more  difficult  to  bring  about  a  more 
jJ  equable  distribution  between  agriculture  and  manufactures  in  the 
I  other  parts  of  the  world  and  most  of  all  in  such  excessively  crowded 
J  areas  as  we  have  in  the  northwest  of  Europe  and  some  parts  of  the 

■  northeast  of  the  United  States  where  there  has  been  a  lamentably 

■  one-sided  development  of  manufacturing  industry.  Still,  if  the  bene- 
ficial  results  of  a  more  intimate  connection  between  agriculture  and 

■  manufactures  were  once  made  so  clear  that  none  could  fail  to  see 
S  them,  efforts  would  surely  be  made  to  overcome  all  the  difficulties  in 

the  way  of  achieving  those  results  and  would  be  stimulated  by  the 

■  ever-increasing  urgency  of  the  felt  evils  of  present  conditions. 

1  Professor  Warren  J.  Thompson  of  the  Scripps  Foundation  for 

■  Research  in  Population  Problems,  Miami  University,  Oxford,  Ohio, 
I  apparently  looks  on  the  destiny  of  Great  Britain  as  hopeless  and 
J  contents  himself  with  warnings  to  other  countries.  “Things,”  he 

writes,**  “are  moving  faster  now  than  in  the  days  when  Britain  gained 
her  industrial  supremacy,  and  if  the  United  States  or  Germany  or 
Japan  should  attempt  to  follow  in  Britain’s  steps,  devoting  itself 
almost  exclusively  to  the  development  of  factory  industry  and  world 
trade,  and  neglecting  its  agriculture,  that  country  will  soon  rue  the 
day  when  it  followed  after  false  gods.”  The  people  of  Great  Britain 
can  only  hope,  let  us  trust  courageously  and  resolutely,  to  find  a  way 
of  escape  from  the  fate  that  appears  to  threaten  them,  but  I  do  not 
I  see  how  that  is  to  be  brought  about  merely  by  attending  to  agricul- 
d  ture.  It  must,  I  think,  involve  the  endeav'or  to  maintain  a  due  bal¬ 
ance  l)etween  agriculture  and  other  industries. 

**  K.  G.  Hau'trey:  The  Economic  Problem,  London,  1926. 

“Warren  S.  Thompson:  Britain's  Population  Problem  as  Seen  by  an  American,  Econ.  Journ., 
Vol-  36.  1926,  pp.  177-191;  reference  on  p.  190.  Noted  in  the  Geogr.  Rev.,  Vol.  17,  1927.  PP-  152-153. 
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Conclusion 

Let  us  now  in  conclusion  look  back.  Our  subject  is  World  Unity. 
W’hat,  it  may  be  asked,  is  the  bearing  of  what  I  have  suggested  on 
this  subject?  1  will  try  to  answer  that  question  mainly  by  quotations 
from  two  persons  of  very  different  standing,  but  both,  it  seems  to  me, 
worthy  of  attention.  The  first  quotations  are  from  a  letter  signed 
James  Quinton,  published  in  the  Manchester  Guardian  Commercial 
Supplement,  September  17,  1925.  “There  was  a  time,”  he  saj-s 
“when,  as  a  maritime  labourer,  I  sailed  before  the  mast.  As  the 
result  of  a  long  period  on  the  Australian  coast  I  know  the  conditions 
which  prompt  the  systematic  movement  of  marine  workers  there. 

It  has  long  been  a  cardinal  principle  enunciated  by  .Aus¬ 
tralian  unionism  that  a  worker’s  social  standard  embodied  in  a  new 
protection  policy  could  not  be  permanently  maintained  in  face  of 
opposition  from  world  economic  laws.  This  fact  borne  in  mind  has 
invested  Australian  labour  with  a  desire  to  assist  all  external  efforts 
to  raise  labour  conditions  to  the  level  of  Australian.  Such 

an  international  unity  of  interests  would  undoubtedly  be  a  potent 
instrument  to  remove  all  causes  of  international  misunderstanding." 

These  are  essentially  the  ideas  expressed  in  the  introductory  para¬ 
graph  to  Part  XIII  of  the  Treaty  of  Versailles  on  which  is  based  the 
International  Labour  Organization.  I  have  given  reasons  for  be¬ 
lieving  that  such  aims  can  be  accomplished  only  by  slow  stages,  but. 
if  that  is  so,  I  am  glad  to  find  that  I  am  at  one  with  a  highly  distin¬ 
guished  man  of  science  in  thinking  that  the  slowness  of  social  change 
is  not  necessarily  to  be  regretted. 

In  an  article  on  “The  First  Physical  Synthesis”  in  a  composite 
volume  in  the  Unity  Series  edited  by  F.  S.  Marvin,  A.  N.  Whitehead, 
Professor  of  Applied  Mathematics  in  the  Royal  College  of  Science, 
London,  after  contending  that  without  Galileo  and  Newton  western 
history  would  have  been  quite  different,  goes  on  to  say — “The  Fates 
do  not  always  offer  the  same  gifts  twice,  and  it  is  possible  that  the 
eighteenth  century  might  then  have  prepared  for  the  western  races 
an  intellectual  sleep  of  a  thousand  years,  prosperous  with  the  quiet 
slow  exploitation  of  the  American  continent,  as  manual  labour  slowly 
subdued  its  rivers,  its  forests,  and  its  prairies.  I  am  not  concerned  to 
deny  that  the  result  might  have  been  happier,  for  the  chariot  of 
Phoebus  is  a  dangerous  vehicle.”** 

“  Science  and  Civilization,  The  Unity  Seriez.  No.  6.  pp.  161-163. 
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will  at  all  adequately  serve  the  needs  of  intensive  field  work:  no 
maps  for  the  accurate  plotting  of  the  distributions  in  which  the 
geographer,  the  botanist,  and  the  economist  are  interested. 


Difficulties  in  Assembling  Source  Material 

There  are  in  the  United  States  and  in  Europe,  in  the  files  of  geo¬ 
graphical  and  geological  journals,  and  in  collections  of  sheet  maps, 
extensive  surveys  of  parts  of  Hispanic  America.  There  are,  however, 
few  careful  compilations  of  these  surveys  into  general  maps  covering 
any  considerable  extent  of  territory.  There  is  no  general  catalogue  of 
the  contents  of  a  group  of  such  collections ;  nor  is  there  for  the  indiNid- 
ual  collections  any  analysis  of  the  relative  merits  of  their  parts.  Not 
only  is  the  student  balked  at  the  very  first  by  not  knowing  where  to 
look  for  surveys  in  the  region  in  which  he  is  interested,  but,  once 
finding  access  to  a  given  collection,  he  is  “frustrated  by  its  paucity, or 
its  unordered  state,  or  the  highly  unequal  qualities  of  its  parts.  ” 

Particularly  difficult  does  he  find  the  grading  of  published  maps 
to  which  fine  engraving  and  coloring  may  lend  an  air  of  importance 
quite  out  of  keeping  with  the  merits  of  the  original  map.  A  case  in 
point  is  Sievers’  surveys  in  Ecuador  and  Peru  published  in  Petermanns 
Geographische  Mitteilungen  (Vol.  6i,  1915).  We  had  considered  these 
maps  of  great  importance  not  only  as  to  accuracy  of  detail  within 
themselves  but  also  for  tying  in  other  less  accurate  material.  However, 
when  the  compilation  of  the  Quito,  Piura,  and  Cerro  de  Pasco  sheets, 
on  which  these  surveys  fall,  was  undertaken,  it  was  found  that  neither 
in  detail  nor  in  location  did  Sievers’  maps  correspond  with  other 
surveys  of  unquestionable  merit  which  coincided  with  them  at  various 
points.  On  further  study  it  was  discovered  that  Sievers  had  used  the 
Raimondi  Map  of  Peru  as  a  base  and  had  only  roughly  filled  in  details 
along  his  route. 

Map  titles  are  frequently  misleading.  Again  and  again  our 
compilers  have  come  upon  a  map  accompanying  an  article  on  explora¬ 
tion  entitled  “Author’s  Sketch  Map’’  only  to  find  that  the  map  Is 
merely  a  copy  of  some  earlier  general  map  upon  which  the  author  has 
drawn  a  line  to  represent  his  route. 

To  the  student  who  undertakes  the  study  of  any  phase  of  Hispanic 
American  geography  the  problem  is  almost  impossible  of  solution.  He 
ought  not  to  be  obliged  to  preface  his  studies  w  ith  a  prolonged  examina¬ 
tion  of  cartographic  sources  and  with  map  compilation  for  which  he 
may  have  neither  the  time  nor  the  technical  training.  He  ought  to 
be  provided  with  maps  on  a  scale  sufficiently  large  for  his  needs,  in 
which  he  is  assured  that  the  best  surv^eys  available  have  been  critically 
incorporated  and  on  which  he  can  readily  distinguish  between  surveyed 
and  unsurveyed  areas. 


INDEX  TO  MILLIONTH  MAP 
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PUBUSHED  SHEETS  -11111  SHEETS  IN  HAND 

i'ic.  I — Index  to  the  American  Geographical  Society’s  Millionth  Map  of  Hispanic  America.  The 


published  sheets  are:  North  H-ri,  Baja  California  Norte;  North  G-ra,  Baja  California  Sur;  North 
F-i6,  Yucatin;  North  F-i8,  Santiago  de  Cuba;  North  E-i8,  Kingston — Port-au-Prince;  North  E-19, 
Santo  Domingo — San  Juan;  North  E-ao,  Lesser  Antilles  North;  North  D-ao,  Lesser  Antilles  South; 
C-17,  Panami;  North  A-17,  Rio  Mira — Islas  Gal&pagos;  South  C-19,  Acre;  South  D-19,  Puno — Rio 
Beni;  E-19,  La  Paz;  E-ao,  Sucre;  F-19,  Iquique;  F-ao,  Rio  Pilcomayo;  G-r9,  Atacama;  I-18,  Cau- 
quenes  y  Islas  Espor&dicas;  L-18,  Peninsula  de  Tei-Tao;  M-r8,  Isla  Wellington — Lago  Argentino. 


i 


Failure  of  Existing  Maps  to  Use  Available  Sources 


In  general,  published  maps  of  the  various  Hispanic  American 
republics  or  of  Central  or  South  America  as  a  whole  have  made  only 
partial  and  often  inaccurate  use  even  of  those  surveys  which  are 
easily  available.  For  instance,  there  is  no  general  map,  whether  of 
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individual  countries  or  of  the  larger  geographical  divisions,  that  has 
made  accurate  use  of  the  surveys  made  during  the  last  decade  of  the 
nineteenth  century  by  the  Intercontinental  Railway  Commission 
Most  maps  completely  ignore  this  survey,  in  spite  of  the  fact  that  it 
extends  with  but  few'  gaps  from  the  Mexico-Guatemala  boundan 
to  central  Bolivia  and  has  in  large  part  proved  to  be  accurate. 

Undoubtedly  the  assembling  of  even  such  additional  surveys  as  may 
not  have  had  any  general  distribution,  although  accessible  to  the 
public  in  a  limited  number  of  collections,  would  be  too  costly  to  be 
undertaken  for  a  map  which  must  sell  at  a  profit.  However,  even  if 
the  map  publisher  could  assemble  all  the  surveys  contained  in  these 
two  classes,  there  would  still  remain  two  important  classes  of  map 
collections  which  may  w'ell  be  termed  inaccessible  to  the  commercial 
cartographer — unpublished  maps  in  the  various  archives  of  the 
Hispanic  American  gov'ernments  themselves  and  the  surveys  made 
by  foreign  interests  for  the  study  and  commercial  development  d 
areas  having  potential  natural  resources. 


Surveys  Made  by  the  Hispanic  American  Governments 

In  the  former  class  are  studies  for  railways,  roads,  and  trails: 
surveys  for  port  development,  irrigation  projects,  and  water  supply 
practice  reconnaissances  by  the  topographic  sections  of  military 
schools;  and  the  material  which  may  be  accumulating  for  years 
between  the  date  when  the  surveys  are  undertaken  for  any  particular 
sheet  of  the  systematic  topographic  surveys  on  which  several  of  the 
Hispanic  American  governments  are  engaged  and  the  date  when  the 
surveys  are  completed  and  the  sheet  published.  Even  to  a  geographical 
institution  which  has  long  maintained  exchange  relations  with  many 
of  the  bureaus  of  the  Hispanic  American  governments  very  little  of 
this  unpublished  material  is  easily  available.  The  task  of  sorting  such 
an  accumulation  of  documents  is  too  great  to  be  requested  of  the  staffs 
of  the  various  bureaus  themselves,  however  interested  they  may  be, 
and  too  burdensome  to  be  imposed  upon  diplomatic  or  consular  officers. 

In  1924  and  1925,  therefore,  the  w'riter  spent  eight  months  in 
South  America  for  the  purpose  of  explaining  the  Society’s  program  of 
Hispanic  American  research  to  the  various  governments  and  obtaining 
permission  to  examine  the  unpublished  surveys  in  the  departmental 
archives.  Seven  South  American  governments  were  visited.  A 
r6sum6  of  the  immediate  results  was  given  in  the  Annual  Report  of 
the  Society  for  1925.  Quite  as  important  was  the  making  of  friends 
for  the  map,  who  are  a  constant  source  of  new  material  and  of  informa¬ 
tion  useful  in  future  work.  No  difficulty  was  experienced  in  con¬ 
vincing  government  officials  visited  of  the  disinterested  character  of 
the  project.  The  scope  of  the  map  and  the  program  of  research  to 
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be  based  upon  it  were  sufficient  evidence  of  that.  The  value  to  these 
governments  of  a  map  which  will  give  as  accurate  an  expression  of 
I  the  topography  and  political  geography  of  their  own  and  neighboring 
i  countries  as  present  knowledge  w  ill  permit  needed  no  argument. 


Surveys  Made  by  Foreign  Development  Companies 

Since  the  World  War  the  surveys  made  in  Hispanic  America  by 
American  and  European  development  and  construction  companies 
ha\e  far  exceeded  the  total  of  those  made  by  scientific  explorers  and 
by  the  governments  themselves.  By  virtue  of  their  origin  these 
surveys  are  in  large  part  confidential.  They  represent  heavy  invest¬ 
ments  in  fields  where  competition  is  great.  Yet  they  outrank  all  other 
classes  of  compilation  material,  because  in  general  they  lie  beyond 
the  present  frontiers  of  settlement.  Here  again  the  scope  of  the  map 
and  the  program  to  be  based  upon  it  have  been  our  chief  ally. 

Development  companies  interested  in  Hispanic  America  recognize 
their  need  of  maps  as  a  basis  for  exploration.  They  need  general  maps 
which  will  give  topographic  expression  to  the  best  physiographic 
knowledge  available.  They  need  maps  which  will  supply  the  most 
reliable  information  on  political  boundaries,  location  and  population 
of  towns,  navigability  of  rivers,  accessibility  of  railroads,  status  of 
roads  and  trails.  They  further  need  to  know  wherein  these  details 
are  based  on  actual  surveys  and  what  are  the  relative  merits  of  the 
surveys.  In  brief,  they  need  such  a  map  as  the  millionth  sheets  supply 
because  the  map  itself  embodies  a  large  part  of  the  essential  studies 
preliminary’  to  a  detailed  examination  of  any  particular  area.  To 
the  furtherance  of  such  a  map  they  are  willing  to  contribute  even  their 
most  confidential  surveys  once  they  are  assured  of  the  integrity  of  the 
compilers  in  handling  confidential  material.  Without  exception  both 
-American  and  European  development  and  construction  companies 
have  resjx>nded  whole-heartedly  when  the  scheme  of  the  map  has 
been  presented  to  them. 


.Adoption  of  the  Scheme  of  the  Internwtional  Map 

\\  hen  in  1920,  the  Society  adopted  the  standards  of  the  Inter¬ 
national  Map  of  the  World  on  the  Scale  of  i :  i  ,000,000  for  a  new  map 
of  Hispanic  America,  much  doubt  was  expressed  as  to  whether  there 
was  available  enough  source  material  of  sufficiently  high  quality  to 
justify  the  adoption  of  either  the  standards  or  the  scale  of  the  Inter¬ 
national  Map.  To  the  latter  objection  we  replied  that  if  the  map  w’as 
worth  doing  at  all  it  was  worth  doing  on  a  scale  sufficiently  large  for 
actual  use  in  the  field.  The  millionth  scale,  which  expresses  one 
kilometer  on  the  surface  of  the  earth  by  one  millimeter  on  the  map,  is 
large  enough  for  that  purpose;  but  no  smaller  scale  will  serve. 
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The  standards  of  the  International  Map  were  adopted  because  they 
achieve  the  purposes  which  the  map  is  designed  to  serve.  Briefly 
those  purposes  are:  to  use  the  source  material  available  to  all  car¬ 
tographers  with  greater  accuracy  and  discrimination  than  has  been 
employed  on  previously  compiled  maps;  to  add  to  these  sources  the 
great  mass  of  material  in  the  archives  of  government  bureaus  and  the 
collections  of  development  and  construction  companies  which  is 
not  available  to  the  commercial  cartographer;  to  give,  by  means  of 
contours  and  layer  tints,  topographic  expression  to  our  best  knowledge 
of  the  physiography  of  both  the  land  areas  and  the  sea  floor;  to  pre¬ 
sent  the  cartographic  details  obtained  from  the  sources  used  so  as  to 
distinguish  between  surveyed  and  unsurveyed  areas;  to  express  the 
most  accurate  information  available  as  to  location  and  status  of  politi¬ 
cal  boundaries,  position  and  population  of  towns,  location  and  gauge 
of  railways,  location  and  character  of  roads,  location  of  telegraph 
lines  and  stations;  in  a  word,  to  furnish  a  map  which  will  represent,  as 
far  as  the  conventions  of  the  topographic-political  map  will  permit,  the 
results  of  a  critical  and  exhaustive  research  into  the  cartography  and 
human  geography  of  the  whole  Hispanic  American  realm. 

To  the  scheme  of  the  International  Map  have  been  added  certain 
modifications  considered  essential  to  the  thoroughly  scientific  presenta¬ 
tion  of  the  cartographic  status  of  those  parts  of  the  world  which  are 
not  covered  by  one  type  of  survey.  These  modifications  are  a  further 
development  of  that  feature  of  the  International  Map  which  dis¬ 
tinguishes  between  surveyed  and  unsurveyed  rivers  and  contours  by 
solid  and  broken  lines.  They  consist  of  a  relative  reliability  diagram, 
incorporated  in  the  legend,  which  classifies  by  appropriate  symbols 
the  type  of  surveys  used  in  the  compilation;  and  a  pamphlet  accom¬ 
panying  each  sheet  which  lists  the  sources  used  in  the  compilation  of 
the  sheet  and  discusses  the  manner  in  which  they  are  organized  with 
respect  to  each  other.  Thus  each  sheet  sets  forth  both  our  cartographic 
knowledge  and  our  cartographic  ignorance.  In  addition,  by  means 
of  the  relative  reliability  diagram  and  the  pamphlet,  it  indicates  to 
the  consultant  the  character  of  the  survey  work  which  has  been  done 
in  the  area  in  w  hich  he  is  interested. 

The  cartography  of  Hispanic  America  as  expressed  by  published 
general  maps  has  been  at  low  ebb  for  at  least  the  past  tw'enty-five 
years.  During  that  period,  except  for  the  incorporation  of  a  few  of  the 
more  outstanding  surveys,  these  maps  have  been  little  more  than 
copies,  one  from  another.  In  spite  of  the  great  advances  that  have 
been  made  during  that  period  in  developing  the  natural  resources  of 
Hispanic  America  and  in  constructing  roads  and  railroads  for  the 
transportation  of  the  products  of  that  development  to  the  market,  such 
general  maps  as  we  have  give  but  vague  and  frequently  highly  errone¬ 
ous  conceptions  of  the  geography  of  the  very  areas  in  which  this 
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!  development  has  taken  place.  Naturally,  on  the  sheets  of  our  own 
i  map  large  areas  must. still  be  shown  as  unsurveyed.  Naturally,  too. 
over  large  areas  in  which  there  are  good  surveys  of  rivers  and  in  which 
the  location  of  towns  is  reasonably  accurate  we  can  still  show  elevations 
onlv  by  approximate  contours.  These  contours,  however,  have  been 
-  drawn  only  after  exhaustive  research  into  the  best  available  physio¬ 
graphic  knowledge  and  careful  study  of  lists  of  altitudes. 

Some  Examples  of  New  Source  Material 

More  and  more  of  the  compilation  problems  of  all  types  with  which 
we  are  confronted  are  being  cleared  up  as  the  contacts  which  we  have 

!bet*n  able  to  establish  with  the  Hispanic  American  governments,  with 
development  companies,  and  with  individual  explorers  yield  results. 
Within  the  past  few  months  we  have  received,  among  many  other 

I  surveys,  five  which  are  particularly  notew’orthy:  a  1200-kilometer 
survey  of  the  Magdalena  River  by  triangulation  and  by  airplane 
photographs;  a  group  of  plane-table  surveys  in  northwestern  Colombia 
;  which  affords  by  close  contours  a  picture  of  the  junction  of  the  northern 
!  end  of  the  Central  Cordillera  and  the  Caribbean  Plain ;  a  plane-table 
i  sur\ey  of  a  large  and  hitherto  little-known  area  south  of  Bogot4;  the 
surveys  for  a  new"  irrigation  project  in  Peru  which  completes  our 
collection  of  surveys  of  the  coastal  valleys  of  Peru ;  and  a  collection  of 
traverses  covering  hundreds  of  miles  of  the  Peruvian  tributaries  of 
the  Amazon,  which  solves  many  of  our  problems  and  which  permits 
■  at  last  the  construction  of  a  fairly  good  cartographic  picture  of  that 
little-known  region  between  the  Peren6  and  Ucayali  Rivers  called  the 
!  Gran  Pajonal.  At  the  present  time  there  are  in  the  field  four  large 
'  parties  doing  survey  work  in  cartographical ly  critical  areas  that  we 
I  have  been  able  to  assist  in  their  preparatory  work  and  w'hose  surveys, 
when  completed,  will  be  immediately  available  for  compilation. 

The  unpublished  surveys  received  by  the  Society  in  1925  in¬ 
clude  51,000  square  miles  of  high  grade  topographic  surveys,  32,000 
square  miles  of  less  accurate  topographic  surveys,  and  8200  miles  of 
traverses  of  various  sorts;  in  1926  there  were  received  approximately 
6o.o(X)  square  miles  of  high  grade  topographic  surveys,  30,000  square 
miles  of  less  accurate  topographic  surveys,  and  7500  miles  of  traverses. 

It  is  a  familiar  matter  to  the  geographer  that  maps  on  different 
scales  are  needed  for  regions  which  have  reached  different  cultural 
levels.  For  example,  the  density  of  population  in  the  United  States 
and  the  high  level  of  its  material  culture  may  need,  especially  in  the 
eastern  part  of  the  country,  topographic  maps  of  large  scale.  The 
.  inch-to-the-mile  maps  of  the  U.  S.  Geological  Survey  are  suited  to 

,  the  representation  of  detailed  distributions  except  for  such  plot 

I  surv  eys  or  type  surveys  as  are  designed  to  show'  cultivated  areas  and 
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the  like  by  townships  or  even  by  farms.  By  contrast  the  distributions 
in  Hispanic  American  countries  are  for  the  most  part  satisfied  by  a 
map  on  the  millionth  scale.  In  the  more  densely  populated  parts 
this  scale  is  inadequate,  and  for  these  parts  the  compilation  sheets  of 
the  millionth  series  and  the  source  material  are  available  for  closer 
study  and  more  detailed  representation. 

This  source  material  which  has  been  assembled  for  the  map  nou 
forms  a  collection  of  the  first  magnitude.  For  detailed  studies  in 
individual  areas  it  affords  a  base  on  a  much  larger  scale  than  that  of 
the  published  sheets.  The  collection,  except  for  such  sections  as  have 
been  designated  as  confidential  by  the  owners,  is  available  at  the 
Society  to  scholars.  This  is  a  matter  of  great  importance  in  field 
work.  A  geographer  or  geologist,  for  example,  who  wishes  to  do 
highly  detailed  work  in  unit  or  type  areas  may  want  a  large-scale  map 
for  field  work  just  as  he  may  want  the  small  scale  of  1:1,000,000  to 
represent  his  generalizations.  For  more  rapid  traverses  in  the  field 
even  the  scale  of  i :  i  ,000,000  is  sufficiently  large  since  it  affords  an  inch 
of  space  on  the  map  to  represent  16  miles,  or  about  the  length  of  an 
average  daily  traverse.  For  convenience  in  tracing  traverses  or  in 
plotting  distributions  a  small  edition  of  each  sheet  is  provided  without 
the  layer  tints  but  with  all  other  details. 

For  the  use  of  those  w  ho  w  ish  to  have  a  somewhat  larger  scale  map 
but  one  still  convenient  for  carrying  in  the  field,  the  compilation  sheets 
and  the  fair  drawings  as  well  as  the  reductions  upon  w  hich  they  are 
based  (all  of  which  are  on  the  scale  of  i :  500,000)  are  on  file  at  the 
Society’  where  they  are  available  for  study  or  for  reproduction  as,  for 
example,  in  the  case  of  the  Tacna-Arica  section  of  the  La  Paz  sheet 
which  was  reproduced  by  the  U.  S.  Geological  Surxey  on  the  scale 
of  1:500,000  from  our  fair  drawings  for  use  as  a  base  map  for  the 
plebiscitary  and  boundary  commissions. 

Parallel  with  the  work  upon  the  cartography  of  Hispanic  America 
we  have  compiled  a  catalogue  of  the  maps  of  Hispanic  America  in 
scientific  periodicals,  sheet  map  collections,  atlases  and  books  con¬ 
tained  in  the  libraries  of  the  American  Geographical  Society,  the 
New’  York  Public  Library,  the  Library’  of  Congress,  the  Pan  American 
Union  Library’,  and  the  libraries  of  Columbia,  Yale,  and  Harvard 
Universities.  Grouped  and  classified  and  accompanied  by  reliability 
maps  and  introductory  articles  on  the  general  subject  of  Hispanic 
American  cartography  this  catalogue  will  be  published  in  six  volumes. 
It  is  now  ready  for  the  press.  The  Millionth  Map  and  its  explanatory 
pamphlets,  together  with  this  catalogue,  will  aftord  a  critical  analysis 
of  the  cartography  of  Hispanic  America.  It  will  mark  a  point  of 
departure  in  future  cartographic  work  in  Hispanic  America  since 
it  will  provide  an  ordered  assembly’  of  source  material  down  to  the 
date  of  publication. 


twenty-third  annual  meeting  of  the 

ASSOCIATION  OF  AMERICAN 
GEOGRAPHERS 


The  Association  of  American  Geographers  met  at  Philadelphia  on  December 
28,  29,  and  30,  1926,  for  its  twenty-third  annual  meeting.  The  sessions  were  held 
in  Logan  Hall  of  the  University  of  Pennsylvania.  Professor  J.  Paul  Goode,  of  the 
University  of  Chicago,  President  of  the  Association  for  1926,  occupied  the  chair. 

Members  of  the  Association  and  others  present  were  guests  of  the  Geographical 
Society  of  Philadelphia  at  luncheon  on  December  28.  On  this  occasion  Mr.  Alfred 
M.  Collins  and  Mr.  Henry  G.  Bryant,  respectively  President  and  First  Vice-Presi¬ 
dent  of  the  Society,  spoke  a  few  words  of  greeting.  Mr.  Bryant,  who  is  one  of  the 
original  members  and  past  President  of  the  Association,  referred  to  the  fact  that  it 
was  at  Philadelphia  in  1904  that  the  first  meeting  of  the  Association,  then  just 
founded  on  the  initiative  of  Professor  W.  M.  Davis,  was  held.  He  also  spoke  of 
the  influence  in  both  organizations  of  the  late  Professor  Angelo  Heilprin.  Those 
who  visited  the  library  of  the  Society  were  interested  to  see  there  one  of  the  original 
Melville- Bryant  drift  casks  that  had  floated  across  the  Arctic  basin  from  Alaska 
to  Iceland. 

Field  Excursions 

There  was  a  valuable  innovation  in  the  form  of  a  field  excursion.  It  was  con¬ 
ducted  by  Professor  Frank  E.  Williams  of  the  University  of  Pennsylvania  and  led 
to  the  Chester  valley  at  Valley  Forge,  some  twenty  miles  west-northwest  of  Phila¬ 
delphia.  This  gave  the  members  an  opportunity  to  appreciate  the  admirable  selec¬ 
tion  of  the  site  for  this  historic  encampment  of  the  Revolution  at  the  point  where 
the  limestone  Chester  valley,  etched  down  into  the  surface  of  the  Piedmont,  is 
flanked  on  the  north  by  a  longitudinal  stretch  of  the  Schuylkill  River.  This  stretch 
strategicaliy  forms  at  this  f>oint  the  eastern  continuation  of  the  ridge  bounding  the 
valley  on  the  north  and  adds  another  element  of  protection  to  the  command  of 
approaches  provided  by  the  bordering  ridge  and  by  the  low  hillocks  within  the 
valley  itself. 

This  excursion  will,  it  is  to  be  hoped,  be  followed  by  others.  The  circumstance 
that  the  .Association  meets  in  different  places  should  afford  an  excellent  opportunity 
for  studying  the  geography  of  the  locality  in  which  a  given  meeting  is  held.  Hereto¬ 
fore  the  program  has  left  little  or  no  time  for  local  investigation,  and,  unless  a  mem¬ 
ber  undertook  exploration  on  his  own  initiative,  his  acquaintance  with  the  city  or 
region  in  which  he  found  himself  might  well  be  limited  to  knowing  the  relative 
positions  of  railroad  station,  hotel,  and  university  and  the  means  of  transportation 
between  them.  Such  a  state  of  affairs  seems  an  anomaly  at  a  gathering  of  men 
professionally  devoted  to  the  study  and  interpretation  of  the  environmental  condi¬ 
tions  under  which  we  live  in  various  parts  of  this  earth.  With  the  recent  rapid 
advance  of  human  and  economic  geography  it  would  seem  possible  to  arrange  for 
each  meeting  a  field  excursion  or  study  trip,  preferably  preceded  by  a  preparatory 
paper  outlining  the  general  setting,  which  would  provide  an  insight  into  man’s 
mode  of  life  in  that  region  or  city  without  in  any  way  duplicating  the  heretofore 
more  customary  type  of  field  trip,  the  geological  excursion.  The  local  member  or 
members  of  the  Association  would  of  course  be  the  indicated  leaders  of  such  an  ex¬ 
cursion  and  could  probably  prepare  for  it  and  carry  it  out  without  undue  labor,  as 
a  result  of  local  knowledge  and,  possibly,  of  practice  with  their  own  students.  The 
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choice  of  Nashville  as  the  place  for  the  next  meeting,  in  December,  1927,  affords 
a  welcome  opportunity  of  acquainting  many  members  not  familiar  with  it  from 
personal  observation  with  the  geography  of  this  interesting  region  and  city. 

Papers  on  Regional  Survey  Methods 

To  return  to  the  present  meeting,  the  final  program  announced  twenty-six  papen 
of  which  all  but  two  were  presented.  Three  dealt  with  regional  survey  methods 
twelve  were  primarily  regional,  including  three  on  Greenland,  two  were  in  the  field 
of  historical  geography,  three  and  the  presidential  address  were  cartographical 
and  four  dealt  with  general  principles. 

Possibly  the  most  distinctive  papers  were  the  group  dealing  with  the  detailed 
regional  survey  methods  with  which  a  number  of  members  of  the  Association  are 
experimenting  and  about  which  they  have  reported  at  previous  meetings  (see 
Geogr.  Rev.,  Vol.  15,  1925,  p.  322.  and  Vol.  16,  1926,  p.  331).  Professor  V.  C.  Finch 
of  the  University  of  Wisconsin,  in  a  paper  entitled  "  Progress  in  the  Field  Mapping 
of  Detailed  Geographic  Interrelationships,”  presented  a  sample  map  of  a  rural  area 
in  southern  Wisconsin  located  partly  in  the  driftless  area  and  partly  outside  of  it. 
On  this  map,  the  field  survey  for  which  had  been  carried  out  on  the  scale  of  four 
inches  to  the  mile,  geographical  interrelationships  were  shown  by  means  of  symbols, 
one  set  of  which  indicated  the  physical  basis  as  expressed  by  slope  (three  grades), 
soil  (five  subdivisions),  and  drainage,  and  the  other  set  of  which  indicated  land 
utilization  as  expressed  in  the  following  categories:  crop  rotation,  permanent  grass, 
woodland,  farmsteads,  idle  land,  industrial  and  commercial  land.  The  combina¬ 
tion  of  the  two  sets  of  symbols  provides  an  exceedingly  intimate  representation  of 
the  geographical  condition  of  a  given  region. 

Professor  D.  S.  Whittlesey  of  the  University  of  Chicago,  under  the  title  of  ”  Devices 
for  Obtaining  Geographic  Data  in  the  Field,"  reported  on  a  somewhat  similar  experi¬ 
ment  in  field  methods  carried  out  in  the  upper  Connecticut  valley  and  based  in  part 
on  the  suggestions  of  Wellington  D.  Jones  and  C.  O.  Sauer  {Bull.  Atner.  Geogr. 
Soc.,  Vol.  47,  1915,  pp.  520-525,  and  Annals  Assn,  of  Atner.  Geogrs.,  Vol.  14,  1924, 
PP-  17-33:  for  four  other  papers  on  regional  survey  methods  by  Jones  and  Finch, 
by  Whittlesey,  by  D.  H.  Davis,  and  by  K.  C.  McMurry,  see  ibid.,  Vols.  15  and  16, 
1925  and  1926).  Professor  Whittlesey’s  method  culminates  in  the  preparation  of 
two  separate  maps,  one  dealing  with  the  environmental  complex,  the  other  with  the 
cultural  complex,  rural  or  urban,  as  the  case  may  be. 

A  third  paper  in  this  group,  by  Professor  K.  C.  McMurry  of  the  University  of 
Michigan,  dealt  with  "The  Work  of  the  Michigan  Land  Economic  Survey.”  Ten 
per  cent  of  the  area  of  Michigan  has  now  been  covered  by  this  survey,  three  counties 
in  the  northern  end  of  low’er  Michigan  and  two  separate  counties  in  the  Upper  Penin¬ 
sula.  In  addition  to  a  series  of  printed  maps  of  Ogemaw  County  in  the  former  area 
showing  separately  topography,  soil,  and  slope  and  vegetation  cover,  a  number  of 
manuscript  maps  of  a  township  were  exhibited  showing  the  type  of  data  collected, 
which,  besides  the  above  elements,  include  assessed  value,  form  of  land  tenure, 
and  tax  delinquency 

The  work  represented  by  these  papers  is  among  the  most  distinctly  geographic 
being  done  by  members  of  the  Association.  It  has  been  begun,  it  seems,  partly 
because  of  the  conviction  of  those  carrying  it  out  that  geography  has  suffered  from 
too  much  superficial  generalization  and  that  this  generalization  is  in  part  connected 
with  the  attempt  to  treat  large  areas  for  which  detailed  intensive  studies  are  still 
lacking.  This  point  of  view  is  already  bearing  its  fruitful  results,  but  it  is  to  be 
hoped  that  it  will  be  realized  that  there  is  room  and  justification  for  both  methods 
in  geography — the  intensive  detailed  study  of  a  small  area  and  the  broader  synthetic 
discussion  of  a  large  area,  each  demanding  its  own  technique. 
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Regional  Studies  Including  a  Symposium  on  Greenland 

A  number  of  papers  presented  the  salient  characteristics  of  a  given  region  or  one 
of  its  geographical  aspects.  Mr.  L.  E.  Klimm  (introduced)  of  the  University  of 
Pennsvivania  gave  an  interesting  description  of  the  life  of  the  inhabitants  of  Aran- 
more,  an  outpost  island  group  facing  the  Atlantic  off  Galway  Bay,  Ireland.  Miss 
Ella  M  Wilson  of  the  State  Normal  College,  Ypsilanti,  Michigan,  dealt  with  "Farm¬ 
ers  and  Farming  in  Cambridgeshire"  on  the  basis  of  a  recent  field  trip.  Four  other 
regional  papers  dealt  mainly  with  some  economic  aspect  of  a  given  region,  as  follows; 
Professor  S.  S.  V’isher  of  Indiana  University  on  the  "Geography  of  the  Indiana 
Oolitic  Limestone  Industry”;  Mr.  Henry  F.  James  (introduced)  of  the  University 
of  Pennsylvania  on  "Some  Influences  of  Geographical  Factors  in  the  Agricultural 
Development  of  Southeastern  Pennsylvania";  Mr.  Malcolm  H.  Bissell  (introduced) 
of  Bryn  Mawr  College  on  the  "Geographic  Aspects  of  the  Pennsylvania  State  High¬ 
way  System”;  and  Miss  Esther  S.  Anderson  (introduced)  of  the  University  of 
Nebraska  on  "A  Geographic  Study  of  the  Potato  Industry  of  Nebraska.”  In  an 
excellent  surv'ey.  Dr.  O.  E.  Baker  of  the  Bureau  of  Agricultural  Exnnomics  reviewed 
the  "Changes  in  Land  Utilization  in  the  United  States,  1919-1926,”  illustrating 
his  paper  with  maps  showing  the  shift  in  agricultural  area  mainly  from  food  crops 
to  feed  and  fiber  crops.  Related  to  this  paper  and  in  the  field  of  climatology  was 
the  discussion  by  Professor  A.  J.  Henry  of  the  Weather  Bureau  on  "The  Bruckner 
Cycle  in  the  United  States.” 

The  morning  of  December  30  was  devoted  to  a  symposium  on  Greenland.  The 
introductory  paper  was  by  Professor  W.  H.  Hobbs  of  the  University  of  Michigan 
on  “The  First  Greenland  Expedition  of  the  University  of  Michigan”  (published 
in  the  Geogr.  Rev.  for  January,  1927).  Mr.  S.  P.  Fergusson,  of  the  U.  S.  Weather 
Bureau  and  the  expedition  staff,  discussed  the  meteorological  results.  Professor  W. 
Elmer  Ekblaw  of  Clark  University  spoke  on  the  "Local  Character  of  Greenland 
Climatic  Data”  and  Professor  Charles  F.  Brooks  of  the  same  institution  gave  a  brief 
critical  summary  of  Professor  Hobbs’s  recent  "The  Glacial  Anticyclone”  {Univ. 
of  Michigan  Studies,  Set.  Ser.,  Vol.  4).  Professor  Ekblaw  earlier  in  the  program 
presented  another  paper  dealing  with  the  "Geographic  Response  Complex  of  a 
Primitive  Polar  People.”  The  tribe  dealt  with  were  the  Cape  York  Eskimos. 

C.\RTOGRAPHY,  HISTORICAL  GEOGRAPHY,  AND  GENERAL  GEOGRAPHY 

Three  papers  and  the  presidential  address  dealt  with  cartography.  Professor 
Goode’s  address,  given  at  the  evening  dinner  on  December  29  in  joint  session  with 
Section  E  of  the  American  Association  for  the  Advancement  of  Science  and  entitled 
"The  Map  as  a  Record  of  Progress  in  Geography,”  presented  an  admirable  rapid 
survey  of  the  whole  development  of  cartography  in  all  its  phases.  Mr.  S.  W.  Boggs 
(introduced),  geographer  of  the  State  Department,  presented  "A  New  Equal  Area 
Projection  for  a  Map  of  the  World.”  This  projection  is  an  interrupted  net  outwardly 
similar  to  Professor  Goode’s  sinusoidal  projection  (see  Geogr.  Rev.,  Vol.  14,  1924, 
P-  293)1  intermediate  between  it  and  the  homolographic  (Mollweide’s).  Dr.  Helen 
M.  Strong  of  the  Bureau  of  Foreign  and  Domestic  Commerce  dealt  with  "Maps 
and  Business.”  After  a  brief  survey  of  .the  development  of  cartography  among  the 
trading  nations  of  the  sixteenth  and  seventeenth  centuries  she  dealt  with  the  use  of 
maps  in  modern  business,  with  special  reference  to  the  activities  of  the  Bureau  of 
whose  staff  she  is  a  member.  Miss  1.  J.  Curnow  (introduced),  a  pupil  of  Professor 
Lyde  of  the  Unh'ersity  of  London  and  now  lecturing  at  Wellesley  College,  contrasted 
the  standard  topographic  maps  of  Great  Britain  and  the  United  States. 

There  were  two  interesting  papers  in  the  field  of  historical  geography.  Miss 
Ellen  Churchill  Semple  spoke  on  "The  Templed  Promontories  of  the  Ancient 
Me<literranean.”  She  traced  the  part  played  by  these  promontories  from  the  time 
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of  the  ancient  navigators  when  they  served  as  marks  for  coastwise  sailing  to  the 
days  of  the  Middle  Ages,  when  Artemis,  the  patron  deity  of  these  sailors,  had  turned 
to  St.  Nicholas  in  the  Greek  Orthodox  eastern  Mediterranean  and  to  the  Virgin 
Mary,  Stella  Maris,  of  the  western  Roman  Catholic  Mediterranean.  This  paper 
will  be  published  in  a  forthcoming  number  of  the  Geographical  Review.  Dr.  Edward 
L.  Stevenson  of  the  Hispanic  Society  of  America  dealt  with  "Geographical  Activities 
of  the  Casa  de  la  Contratacidn,"  the  great  "hydrographic  office”  of  the  era  of  dis¬ 
covery  in  which  navigators  were  trained  and  in  which  the  standard  model  map,  or 
padron  real,  was  prepared  under  the  direction  of  such  cosmographers  as  Juan  de  la 
Cosa  and  Juan  Diaz  de  Solis. 

Three  pajjers  dealt  with  general  principles  or  general  geography.  Professor  R.  S. 
Platt  of  the  University  of  Chicago  presented  "A  Classification  of  Manufacturing 
Exemplified  by  Porto  Rican  Industries.”  Mr.  Richard  Hartshome  (introduced) 
of  the  University  of  Minnesota  discussed  "Location  as  a  Factor  in  Geography." 
Mr.  G.  T.  Renner  (introduced)  of  Columbia  Univ’ersity  spoke  on  "Geographic  Ele¬ 
ments  in  the  Concepts  of  Heaven.” 

Pioneer  Belts 

The  evening  of  December  28  was  devoted  to  a  round  table  discussion  for  mem¬ 
bers  of  the  Association  on  "  Pioneer  Belts”  led  by  Dr.  Isaiah  Bowman  of  the  Ameri¬ 
can  Geographical  Society.  This  was  the  first  occasion  on  which  this  undertaking 
was  presented  to  the  Association,  the  plan  having  already  been  outlined  to  the 
Division  of  Geology  and  Geography  of  the  National  Research  Council  and  later  to 
the  Social  Science  Research  Council  (see  Geogr.  Rev.,  Vol.  16,  1926,  pp.  647-653). 

Meetings  of  .Allied  Associations 

Concurrently  with  the  Association  meeting  the  National  Council  of  Geography 
Teachers  met  in  Philadelphia  on  December  27,  28,  and  29.  There  was  a  strong 
program  of  pedagogical  interest.  One  feature  of  the  meeting  was  "clinics”  at  which 
demonstration  lessons  were  given  with  pupils  from  the  local  schools.  Among  the 
pap>ers  of  general  interest  may  be  mentioned  one  by  Professor  J.  Russell  Smith  of 
Columbia  University  on  "  Modern  Concepts  of  Geography.”  The  National  Council 
meeting  was  also  supplemented  by  excursions.  Tw’o  major  ones,  the  first  under  the 
leadership  of  Mr.  Henry  F.  James  and  the  second  under  that  of  Professor  F.  E. 
Williams,  led  to  the  South  Jersey  coastal  plain  region  and  Atlantic  City  and  to  the 
Schuylkill  valley  between  Philadelphia  and  Reading.  .A  number  of  minor  excur¬ 
sions  were  made  to  industrial  plants  in  the  vicinity  of  Philadelphia. 

As  usual,  several  papers  presented  l)efore  the  .American  Association  for  the  Ad¬ 
vancement  of  Science,  which  held  its  eighty-third  meeting  at  Philadelphia  from 
December  27,  1926,  to  January  i,  1927,  were  of  interest  to  geographers.  Among 
these  may  be  mentioned  especially  the  general  address  by  Professor  J.  L.  Myres 
of  Oxford  University  on  "Geographic  Conditions  of  Ancient  Greek  Culture.”  Other 
papers  were  "Climatic  Pulsations  in  Mongolia,”  by  Professor  C.  P.  Berkey  of 
Columbia  University  and  Dr.  Frederick  K.  Morris  of  the  American  Museum  of 
Natural  History;  the  "Mapping  of  the  Vegetation  of  Ohio,”  by  Professor  E.  N. 
Transeau  and  H.  C.  Sampson  of  Ohio  State  University;  "Factors  of  Significance 
in  the  Development  of  European  Agriculture,”  by  Dr.  J.  G.  Lipman  of  the  New 
Jersey  Agricultural  Experiment  Station. 
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The  December  Meeting.  The  last  regular  monthly  meeting  of  the  American 
Geographical  Society  for  1926  was  held  on  Wednesday,  December  23,  at  the 
Engineering  Societies  Building,  29  West  39th  Street,  President  John  H.  Finley 
presiding.  Dr,  Roy  Chapman  Andrews,  leader  of  the  Third  Asiatic  Expedition  of 
the  American  Museum  of  Natural  History,  was  the  speaker  of  the  evening.  He 
described  the  work  of  the  last  few  years  in  Mongolia,  gave  an  account  of  the  special 
difficulties  of  the  past  season,  and  outlined  plans  for  the  future.  Of  special  geo¬ 
graphical  interest  was  his  account  of  the  methods  employed  in  making  rapid  recon¬ 
naissance  surveys  for  the  general  preliminary  maps  of  the  expedition.  He  emphasized 
the  wide  extent  of  country  traversed,  the  difficulties  that  were  overcome,  and  the 
supplementary  sketches  and  sections  so  admirably  constructed  by  Professor  Berkey, 
the  geologist  of  the  expedition,  and  by  his  associate.  Professor  Morris. 

Meetings  of  January  and  February.  A  special  meeting  of  the  Society  was  held 
on  January’  1 1  at  the  Engineering  Societies  Building,  29  West  39th  Street,  when 
the  Council  and  Fellows  had  the  pleasure  of  receiving  His  Royal  Highness  Prince 
William  of  Sweden,  who  honored  the  Society  by  making  this  his  first  public  ap¬ 
pearance  in  America,  His  address  was  entitled  “Exploration  in  the  Land  of  the 
Pygmies.”  By  a  series  of  motion  pictures  a  great  diversity  of  scenes  was  displayed 
of  both  landscape  and  people  in  Central  Africa.  President  Finley  presided  and 
in  introducing  His  Royal  Highness  dwelt  not  only  upon  the  high  public  favor  which 
the  reigning  house  of  Sweden  enjoys  in  the  esteem  of  the  people  of  the  United  Stales 
but  also  upon  the  excellent  qualities  of  the  Scandinavian  element  in  our  population. 

.\t  the  regular  monthly  meeting  of  the  Society  on  January  25  Dr.  John  C.  Mer- 
riam.  President  of  the  Carnegie  Institution,  delivered  an  address  entitled  “Cave 
Exploration  and  the  Antiquity  of  Man.”  He  spoke  principally  of  the  caves  of  Cali¬ 
fornia  and  emphasized  the  general  absence  of  traces  of  early  man  in  the  cave  deposits 
of  that  region.  He  also  gave  attention  to  the  actual  work  of  cave  exploration  and 
to  the  geologic  and  physiographic  conditions  under  which  caves  originate. 

•At  the  regular  meeting  of  the  Society  on  Thursday,  February  24,  there  was  given 
a  report  by  Professor  William  H.  Hobbs  of  the  University  of  Michigan  of  his  field 
work  in  the  season  of  1926  on  the  Greenland  Ice  Cap  and  at  its  border,  A  published 
account  of  the  work  of  the  expedition  appeared  in  the  January’  number  of  the  Review 
(Vol.  17).  The  lecturer  dwelt  on  the  results  already  accomplished,  the  theory  of 
the  glacial  anticyclone  which  the  field  work  is  designed  to  test,  and  his  plans  for  the 
season  of  1927  in  the  same  region. 

Elections  to  Fellowship.  At  the  December,  January,  and  February  meetings  of 
the  Society,  President  Finley  presiding,  there  were  presented  with  the  approval 
of  the  Council  the  names  of  236  candidates,  who  were  duly  elected  as  Fellows  of  the 
Society. 

Annual  Report  of  the  Council 

T  .L  r-  II  ,  .  .  New  York,  January  25,  1927. 

To  the  Fellows  of  the  Society:  J  o,  1 

During  the  past  year  the  Society  has  published  in  the  Geographical  Review  articles 
and  maps  of  exceptional  interest  and  importance,  since  practically  all  of  them  repre¬ 
sent  original  field  work.  They  deal  w’ith  the  frontiers  of  knowledge  and  represent 
diverse  and  stimulating  points  of  view. 


3>3 


314 


THE  GEOGRAPHICAL  REVIEW 


“In  the  Northwest  of  the  Australian  Desert,”  Frederick  G.  Clapp,  embodied 
the  results  of  exploration  in  a  part  of  Australia  from  which  we  have  had  little  modem  ■ 
scientific  information.  He  gave  an  admirable  regional  description  of  the  phyxiog.  | 
raphy  and  dealt  also  with  special  asfiects  of  the  question  of  settlement  and  develop, 
ment  in  Australia — a  subject  treated  more  broadly  by  Professor  Griffith  Taylor 
of  Sydney,  in  a  paper  entitled  "The  Frontiers  of  Settlement  in  Australia." 

On  the  geography  of  South  America  there  have  been  published  at  least  five  con¬ 
tributions  of  the  first  order.  From  personal  observations  and  data  gathered  from 
many  sources  Robert  Cushman  Murphy  gave  an  account  of  the  remarkable  “Oceanic 
and  Climatic  Phenomena  Along  the  West  Coast  of  South  America  During  1925.” 
Shaw  and  Darnell  have  described  the  frontier  region  of  southwestern  Maranhao 
in  Brazil  and  have  illustrated  their  paper  with  original  surveys.  Raye  R.  PUtt, 
head  of  the  Society’s  department  of  Hispanic- American  research,  who  spent  several 
months  of  1924  and  1925  in  South  America,  has  written  on  “Railroad  Progress 
in  Colombia”  and  on  “Political  Sovereignty  and  Administration  in  the  Carib¬ 
bean.”  The  value  of  the  latter  contribution  has  been  enhanced  by  an  original  map 
based  on  the  compilations  of  the  Society’s  Millionth  series,  showing  the  political 
geography  in  detail.  Marbut  and  Manifold  are  the  authors  of  “The  Soils  of  the 
Amazon  Basin  in  Relation  to  Agricultural  Possibilities,”  a  basic  paper  for  the 
economic  geography  of  the  region.  The  senior  author  has  traveled  widely  in  that 
continent  as  a  member  of  the  rubber  survey  commission  of  the  Department  of 
Commerce;  and  he  was  able  to  amplify  his  geographical  field  work  by  a  subvention 
from  the  Society.  Professor  Mark  Jefferson  in  “Pictures  from  Southern  Brazil" 
has  supplied  an  illuminating  analysis  of  one  of  the  most  important  sections  of  Brazil, 
one  of  the  results  of  field  work  on  behalf  of  the  Society  in  1918. 

Dr.  Lauge  Koch’s  “Ice  Cap  and  Sea  Ice  in  North  Greenland”  is  based  on  hu 
work  as  leader  of  the  Bicentenary  Expedition  to  the  North  of  Greenland  (1020- 
1923)  and  his  earlier  studies.  Professor  Gautier  of  Algiers,  the  eminent  authority 
on  Saharan  geography,  has  written  a  most  interesting  paper  on  the  Ahaggar.  Of 
similar  wide  interest  is  Professor  Boak’s  paper  on  the  FaiyOm.  Some  of  the  technical 
papers  have  elicited  much  favorable  comment,  especially  that  by  Gerard  H.  Matthes 
on  “Oblique  Aerial  Surveying  in  Canada”  and  that  by  William  Bowie  on  “Long 
Lines  of  Triangulation.” 

By  bringing  together  so  wide  a  variety  of  field  studies  and  by  encouraging  the 
production  of  technical  as  well  as  descriptive  papers,  representing  all  branches  of 
geography,  the  Geographical  Review  is  able  to  keep  in  proper  balance  the  several 
parts  of  the  subject,  favoring  no  one  part  at  the  expense  of  others  but  following  on 
broad  lines  the  way  in  which  the  subject  is  actually  developing  in  the  various  centers 
of  research  throughout  the  world.  The  Society  has  always  maintained  the  policy 
that  its  journal  should  bring  to  its  Fellows  and  contribute  to  science  the  best  that  is 
available  rather  than  become  a  medium  for  local  or  institutional  expression  only. 
Material  published  in  1926  includes  40  principal  articles,  70  notes  and  63  reviews. 

The  books  and  maps  published  by  the  Society  during  1926  include  the  following: 

1.  China;  Land  of  Famine,  by  Walter  H.  Mallory. 

Mr.  Mallory  was  secretary  of  the  International  Famine  Relief  Commission  and 
had  exceptional  opportunities  for  the  study  of  the  various  causes  and  possible  cures 
of  famine.  He  has  produced  in  this  book  a  substantial  contribution  on  the  subject 
of  famines.  By  his  intimate  acquaintance  with  Chinese  life  and  customs  he  has  been 
able  thoroughly  to  describe  and  analyze  the  social,  economic,  and  political  causes 
of  famine  and  the  possible  cures. 

2.  Peopling  the  Argentine  Pampa,  by  Mark  Jefferson. 

In  a  book  displaying  unusual  ability  and  vigor  of  style  and  thought  Professor 
Jefferson  has  supplied  the  historical,  economic,  and  political  background  for  Sx- 
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gmtine  life  on  the  land  today.  By  held  studies  in  1918  he  was  able  to  make  thorough 
comparisons  with  the  life  of  forty  years  ago  as  he  knew  it  from  six  years  of  residence. 

It  is  a  work  of  the  first  order  of  importance  on  the  geography  of  South  America. 

3.  Index  to  the  Geographical  Review,  Volumes  1-15,  1916-1925,  by  Arthur 
.\.  Brooks. 

In  this  volume  of  432  pages,  the  Society  has  supplied  a  thorough  analytical  guide 
to  the  contents  of  the  Geographical  Review  during  the  past  ten  years.  Together 
vith  its  chronological  predecessor,  the  Index  of  the  Bulletin  of  the  Society  published 
from  1852  to  1915,  it  supplies  what  is  in  effect  a  card  catalogue  of  the  most  important 
geographical  publications  extending  over  a  period  of  seventy-five  years.  The  rapid 
rate  of  development  of  geography  as  a  science  in  the  past  ten  years,  the  critical  nature 
of  the  statistics  of  population  and  commerce,  and  the  many  boundary  changes 
have  combined  to  enhance  the  importance  of  the  geographical  literature  of  the  past 
decade;  and  this  is  reflected  in  the  length  and  resourcefulness  of  the  Index. 

4.  Bibliographie  G£:ographique. 

It  will  be  recalled  that  a  co6perative  arrangement  with  the  Association  de  G^ 
graphes  Frangais  and  this  Society  was  made  in  1924  and  has  been  continued  since 
that  time.  Professor  de  Martonne,  the  secretary  of  the  Association  de  G6ographes 
Fran^ais,  has  sought  the  co6()eration  of  other  organizations,  and,  following  the 
example  of  this  Society,  the  Royal  Geographical  Society  of  London  and  the  Na¬ 
tional  Oographical  Committee  of  Italy  have  given  their  adhesion  to  the  plan. 
The  Bibliographie  has  grown  in  size  and  variety  of  contents  and  now  represents  what 
we  had  hoped  it  might  become  when  the  original  suggestion  was  made,  a  truly 
international  bibliography,  to  which  contributions  would  be  made  in  a  cooperative 
spirit,  thus  avoiding  duplication  of  effort  by  a  number  of  institutions. 

5.  The  Society  has  encouraged  the  production  at  The  Hague  of  successive 
volumes  of  Practical  Hints  to  Scientific  Travelers,  by  Professor  H.  A.  Brouwer. 
Four  volumes  have  now  been  published,  the  last  volume  having  been  received  and 
announced  to  the  Fellows  during  the  past  year.  It  contains  authoritative  articles 
on  Egypt,  Angola,  Australia,  Antarctica,  Venezuela,  and  Haiti.  It  is  in  pocket  size, 
substantially  bound.  With  the  other  volumes  in  the  series  it  offers  a  wide  range  of 
information  and  advice  concerning  travel,  exploration,  and  research  in  countries 
most  likely  to  tempt  the  field  student. 

6.  .\mong  the  books  announced  in  previous  years  there  has  been  reprinted 
during  1926  (on  account  of  continued  demand  for  it  by  Fellows  of  the  Society  and 
others):  George  E.  Nunn’s  The  Geographical  Conceptions  of  Columbus. 

7.  In  the  report  for  1925  attention  was  called  to  a  series  of  volumes  on  Arabian 
Geography  and  History  prepared  by  Professor  Alois  Musil  and  in  course  of  publica¬ 
tion  by  the  Society.  During  1926  the  first  volume,  entitled  The  Northern  Hegaz, 
has  been  published,  and  the  remaining  volumes  have  been  edited  and  in  part  set 
up  so  that  publication  of  them  will  be  rapidly  advanced  in  1927  and  completed  in 
1928.  The  volumes  will  be  fully  described  in  a  special  pamphlet  soon  to  be  distributed 
to  Fellows  of  the  Society,  libraries,  and  interested  scholars. 

8.  Millionth  Map  of  Hispanic  America. 

Seventeen  sheets  have  been  published  during  the  past  year,  making  a  total  of  20 
published  sheets.  Fair  drawing  is  in  progress  on  three  additional  sheets.  Compilation 
on  six  others  is  completed,  and  compilation  on  seven  others  is  under  way.  The  fifty 
sheets  published  or  compiled  by  the  end  of  1927  will  include  all  of  the  Caribbean 
region  and  the  West  Coast  and  Andean  regions  of  South  America,  with  considerable 
extensions  into  the  adjacent  plains.  During  the  past  year  the  generous  codperation 
of  institutions  and  companies  who  have  placed  original  material  at  the  Society’s 
disposal  has  continued,  and  the  Society’s  collection  of  source  material  has  been  in- 
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creased  by  an  extraordinarily  large  number  of  important  surveys.  In  Colombia 
Venezuela,  and  Peru  these  contributions  have  been  especially  notable.  The  Society 
has  been  able  to  assist  in  the  preparation  of  several  parties  doing  exploration  work  in 
critical  areas  at  the  present  time,  and  their  surveys  will  be  placed  at  the  disposal  of 
the  Society  on  completion. 

9.  Accompanying  the  first  volume  of  Professor  Musil’s  work  is  a  map  of  The 
Northern  Heuaz  in  black  and  white  and  brown  on  the  scale  of  i :  500,000. 

10.  In  the  Geographic.\l  Review  the  following  insert  maps  have  been  published; 
a  map  of  southern  Maranhao,  by  Shaw  and  Darnell,  to  accompany  their  paper 
on  this  section  of  Brazil;  a  map  of  a  part  of  Western  Australia,  by  Frederick  G. 
Clapp,  to  illustrate  the  route  that  he  followed  and  the  geography  of  that  section  of 
Australia;  seventy  years  of  change  in  the  course  of  the  lower  Colorado  River  have 
been  depicted  in  a  map  by  Dr.  Godfrey  Sykes  accompanying  a  paper  on  the  delta 
of  the  Colorado;  a  map  of  the  distribution  of  the  population  in  Japan  by  the  dot 
system  by  Wesley  Coulter, 

In  addition  there  have  been  many  black-and-white  maps  of  almost  equal  im¬ 
portance  accompanying  the  letter  press  and  dealing  with  many  aspects  of  explora¬ 
tion  and  research.  Among  them  may  be  mentioned  a  series  of  maps  by  Taylor 
on  Australian  conditions;  a  map  of  a  part  of  the  north  coast  of  Honduras  to  illustrate 
a  paper  on  the  physiography  of  Honduras  and  based  on  the  Society’s  1:1,000,000 
compilation  sheets  of  Central  America;  and  a  detailed  map  showing  the  distribution 
of  the  population  in  Jamaica  prepared  on  a  base  traced  from  the  compilation  sheets 
of  the  Millionth  Map  of  His[>anic  America. 


The  School  of  Surveying 

During  the  year  a  number  of  persons  have  taken  advantage  of  the  instruction 
facilities  of  the  School  of  Surv’eying.  The  courses  given  them  were  arranged  to 
meet  their  individual  requirements,  thus  putting  into  effect  one  of  the  primary  ob¬ 
jects  of  the  School.  In  addition  numerous  people  have  applied  for  technical  informa¬ 
tion  or  advice  on  surveying  and  astronomical  subjects,  and  five  field  expeditions 
were  lent  instruments  by  the  School. 

In  order  that  the  School  may  eventually  become  a  place  of  study  not  only  for  the 
untrained  man  but  also  for  the  surv'eyor  who  wishes  to  keep  in  touch  with  up-to- 
date  methods  and  make  himself  familiar  with  the  latest  improvements  in  instru¬ 
ments,  a  comprehensive  system  of  reference  files  has  been  started,  and  a  subject 
index  is  in  course  of  construction  and  covers  as  many  aspects  of  surveying  as  possible. 

New  instruments  added  to  the  School’s  collection  during  the  past  year  include  a 
Gurley  Telescopic  Alidade,  a  Wild  Universal  Theodolite,  a  Booth  Bubble  Sextant, 
and  a  Caselia  Precise  Level.  These  instruments  are  1926  models,  and  all  embody 
new  constructive  ideas. 

In  codperation  with  the  Radio  Broadcast  Research  Laboratory  the  subject  of 
field  wireless  reception  equipment  was  investigated,  and  very  shortly  it  will  be 
possible  to  obtain  at  a  moderate  cost  a  set  weighing  about  twenty  pounds,  including 
batteries,  suitable  for  rough  usage  by  the  inexpert  and  capable  of  picking  up  wireless 
time  signals  in  any  part  of  the  world. 

The  computation  of  star  time-tables  in  connection  with  the  equal-altitude  method 
of  determining  position  is  proceeding. 

Studies  have  been  continued  by  the  staff  of  the  School  in  connection  with  aircraft 
navigation  in  the  polar  regions  and  aerial  phototopography,  special  attention  being 
given  to  the  development  of  the  stereoscopic  plotting  methods.  In  this  latter 
connection  Mr.  O.  M.  Miller  visited  Europe  in  the  summer  of  1926  in  order  to  become 
acquainted  at  first  hand  with  European  practice  in  this  respect. 
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Mr.  Weld  Arnold  was  lent  to  the  Harvard  Expedition  to  Benkoelen,  Sumatra, 
for  observing  the  total  solar  eclipse  of  January  14,  1926. 

.\s  a  check  on  astronomical  observations  taken  at  the  School,  the  position  of  the 
Society’s  building  was  accurately  Icx^ted  by  connecting  up  with  the  United  States 
Coast  and  Geodetic  Survey’s  astronomical  station  at  the  American  Museum  of 
Natural  History  by  means  of  a  tertiary  triangulation.  (Latitude  40®  49'  59"  North; 
Longitude  73"  56'  57-5"  West  of  Greenwich.) 

Other  Activities 

The  Society  has  sent  representatives  to  important  scientific  gatherings,  including 
the  annual  meetings  of  the  American  Association  for  the  Advancement  of  Science  and 
of  the  .Association  of  American  Geographers  at  Philadelphia,  December,  1926.  It 
has  also  had  two  representatives  at  the  annual  meeting  of  the  National  Research 
Council,  Division  of  Geology  and  Geography.  This  division  has  interested  itself 
in  a  project  proposed  by  the  Society  for  the  cooperative  study  by  a  number  of 
institutions  of  the  "  pioneer  belts”  of  the  world.  The  object  of  the  study  is  to  develop 
a  science  of  settlement  as  a  guide  to  policy  makers  in  government  and  as  an  aid  in 
the  opening  up  of  uninhabited  or  sparsely  inhabitated  regions  capable  of  fuller 
development.  It  is  planned  to  make  intensive  studies  on  a  comprehensive  scale  of 
selected  frontier  regions  where  experimentation  in  settlement  is  under  way  at  the 
present  time.  By  invitation  the  plan  was  thoroughly  discussed  not  only  before  the 
.National  Research  Council  but  also  before  the  Social  Science  Research  Council  at 
its  summer  session  at  Hanover,  N.  H.,  August,  1926.  It  was  the  subject  of  a  round¬ 
table  conference  on  December  28,  1926,  at  the  annual  meeting  of  the  Association  of 
.American  (Geographers  at  Philadelphia. 

The  Arctic  expedition  of  Captain  George  H.  Wilkins,  which  the  Society  endorsed, 
did  a  large  amount  of  flying  in  high  latitudes  and  has  written  a  chapter  of  great 
importance  in  the  history'  of  Arctic  exploration.  Captain  W’ilkins’  planes  flew 
between  Fairbanks  and  Point  Barrow  again  and  again,  traversing  hitherto  unex- 
plorerl  sections  of  the  Brooks  Range  north  of  the  Yukon  and  demonstrating  great 
skill  in  navigation  and  the  practicability  of  the  airplane  for  prolonged  reconnaissance 
in  high  latitudes.  In  December,  1926,  through  the  efforts  of  several  groups  of  Detroit 
citizens,  including  the  Detroit  Aviation  Society  and  especially  the  Detroit  News, 
the  e.\|)edition  was  reorganized,  still  more  fully  equipped  with  technical  apparatus 
and  planes,  and  thus  given  a  fresh  start.  The  original  program  will  be  taken  up  once 
more  with  greater  promise  of  success. 

Libr.\ry  Organization 

Additions  to  the  library  during  the  year  comprise  915  books,  671  pamphlets, 
7819  new  issues  of  periodicals,  1777  maps,  and  42  atlases.  The  collection  now 
numbers:  85,802  volumes  of  books  and  bound  periodicals;  10,329  pamphlets;  67,180 
maps,  and  1364  atlases. 

As  may  be  inferred  from  the  above  figures,  the  Society’s  collections  now  include 
the  greater  part  of  all  geographical  publications  that  constitute  the  source  material 
of  modern  scientific  geography.  Through  current  accessions  critically  selected 
these  collections  are  being  kept  up  to  date.  Particular  emphasis  is  now  being  laid 
on  the  organization  of  the  collections  specifically  for  geographical  research.  This 
is  accomplished  primarily  through  the  building  up  of  a  highly  competent  personnel 
of  assistants,  all  of  whom  are  acquiring  expert  knowledge  of  geographical  bibliog¬ 
raphy  in  relation  to  reference  work.  The  competence  of  these  assistants  is  con¬ 
tinually  increased  by  direct  cooperation  with  members  of  the  Society’s  research 
staff.  In  this  connection  should  be  mentioned  certain  mechanical  aids  to  geo¬ 
graphical  research  that  are  being  maintained  in  addition  to  the  usual  card  catalogue 
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of  books.  These  aids  consist  of  a  series  of  catalogue  and  hies,  all  arranged  according 
to  a  uniform  scheme  of  classification  covering  the  entire  subject  matter  of  geography 
They  include  (l)  a  card  catalogue  of  all  books,  all  periodical  articles  of  geographical 
significance,  and  all  maps  currently  received;  (2)  a  file  of  lesser  notes,  newspaper 
clippings,  etc.,  relating  to  current  events  of  geographical  interest,  such  as:  exploring 
expeditions  in  the  held,  new  railways,  dams,  reclamation  projects,  and  boundary 
changes.  For  this  hie  the  Society  has  amassed  much  information  through  a  ques¬ 
tionnaire  sent  to  universities,  government  bureaus,  and  other  institutions  which 
habitually  send  out  exploring  expeditions.  In  addition  there  is  (3)  a  hie  of  memo¬ 
randa  embodying  the  results  of  any  special  investigations  (largely  of  a  bibliographical 
nature)  carried  out  by  members  of  the  Society’s  staff  and  as  yet  unpublished.  The 
library  is  thus  enabled  to  contribute  critical  material  to  the  reviews  and  notes  in  the 
Geographical  Revirw  as  well  as  bibliographical  data  embodied  in  all  of  the  Society’s 
publications  and  to  give  consultants  expert  assistance,  a  condition  peculiar  to 
specialized  libraries  and  vital  to  the  sound  progress  of  a  research  institution. 

The  Lecture  Program 

The  speakers  and  titles  upon  the  Society’s  lecture  program  during  the  past  year 
are  as  follow's: 

Captain  Robert  A.  Bartlett,  "Hair-Seal  Hunting  off  the  Newfoundland  and 
Labrador  Coasts’’;  Mrs.  Rosita  Forbes,  "From  the  Red  Sea  to  the  Blue  Nile"; 
Professor  David  M.  Robinson,  "Explorations  and  Excavations  in  Asia  Minor"; 
Col.  Theodore  Roosevelt  and  Mr.  Kermit  Roosevelt,  "Explorations  in  Central 
Asia”;  Dr.  Knud  Rasmussen,  "Across  Arctic  America”;  Dr.  Roy  Chapman  Andrew's, 
"Explorations  in  Mongolia.” 

The  number  of  Fellows  at  the  close  of  the  year  was  4907,  of  whom  400  are  Life 
Fellows.  In  addition  there  are  6  Honorary  Members  and  38  Corresponding  Members. 

The  repwrt  of  the  Treasurer  submitted  herewith  gives  a  condensed  balance  sheet 
and  a  summary  of  the  income  and  expenses  of  the  Society. 

Philip  Henry 
Chairman 


REPORT  OF  THE  TREASURER  FOR  1926 
Receipts  and  E.xpenses 

During  the  year  there  have  been  received  from  annual  dues,  interest 

on  investments,  and  sales  of  publications  .  574,431-83 

There  have  been  expended  for  salaries,  house  expenses,  library, 

meetings,  publications,  postage,  insurance,  etc .  87,315.25 

Balance  charged  against  Special  Deposit  Fund .  $12,883.42 

Condensed  Balance  Sheet,  December  31,  1926 

Cash .  524.534-56 

Sundry  balances  and  investments .  87,282.73 

Inventory  of  publications .  10,625.00 

$122,442.29 

Capital  Account,  Balance  uninvested .  3,818.52 

Annual  dues  paid  in  advance .  4,951-56 

Special  Fund  for  general  purposes  .  50,290.49 

Sundry  deposits  and  reserves .  26,710.73 

Millionth  Map  Publication  Fund,  Balance .  36,670.99 

$122,442.29 
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REPORT  OF  THE  SPECIAL  COMMITTEE 

New  York,  January  20,  1927 

The  Committee  appointed  at  the  meeting  of  the  Council  held  on  December  i6, 
1926,  to  nominate  officers  for  the  vacancies  to  occur  in  the  Council  in  January,  1927, 
beg  to  nominate  the  following  named  gentlemen  for  the  offices  designated  and  move 
that  the  same  be  approved  and  presented  to  the  Society  for  election  at  its  meeting 
to  be  held  on  January  25,  1927: 

Term  to  expire  in 

President . John  H.  Finley . January,  1928 

Vice  President . Alexander  Hamilton  Rice . January,  1930 

Foreign  Corres.  Secretary  .  William  Libbey . January,  1930 

Treasurer . Henry  Parish  . January,  1928 

I'  Exlwin  Swift  Balch 
I  Banyer  Clarkson 

Councilors . i  H.  Stuart  Hotchkiss  . January,  1930 

I  Walter  B.  James 
[  Frank  L.  Polk 

John  Greenough  ] 

\V.  Redmond  Cross  ^  Committee 
Paul  T uckerman  J 

The  “Bibliographic  G4ographique”  for  1925.  The  twenty-fifth  volume  of  the 
annual  Bibliographie  Ceographique,  published  by  the  Association  de  Gfegraphes 
Frangais  with  the  collaboration  of  the  American  Geographical  Society,  the  Comitato 
Geografico  Nazionale  Italiano,  the  Royal  Geographical  Society,  and  with  the  codpera- 
tion  of  the  Federation  des  Soci6t^  Frangaises  de  Sciences  Naturelles,  is  now  available. 
The  volume  is  distributed  in  the  United  States  by  the  American  Geographical  Society. 

Recent  Publications 

A  Forthcoming  Book  on  Polar  Research.  In  view  of  the  present  activity  in  polar 
exploration  the  Society  has  prepared  for  forthcoming  publication  a  book  on  polar 
research  under  the  title  "The  Polar  Regions  and  Their  Problems.”  By  this  means 
it  is  sought  to  bring  forward  for  analysis  the  main  scientific  aspects  of  Arctic  and 
.Antarctic  work  as  distinct  from  the  popular  aspects  of  adventure  and  travel. 

The  book  is  divided  into  three  parts.  Part  I  (about  250  pages)  is  a  symposium 
on  the  unsolved  problems  in  polar  research.  It  consists  of  thirty  separate  papers, 
all,  except  the  three  marked  below  with  asterisks,  expressly  prepared  for  this  book, 
each  paper  being  a  discusssion  of  outstanding  problems  in  a  given  branch  of  polar 
geography  by  a  specialist  in  that  field.  Part  II  (about  70  pages)  is  a  general  char¬ 
acterization  of  polar  nature  by  Otto  Nordenskjdld,  the  eminent  Swedish  Polar  in¬ 
vestigator  and  explorer,  translated  from  his  “Polarnaturen.”  Part  III  (about  180 
pages)  is  a  regional  geography  of  the  Arctic  and  Antarctic  by  Dr.  Ludwig  Mecking, 
professor  of  geography  at  the  University  of  Miinster  and  collaborator  of  the  scientific 
results  of  the  Gauss  Antarctic  expedition,  translated  from  his  recent  "Die  Polar- 
lander.  ”  It  is  a  description  of  the  Arctic  and  Antarctic  regions  of  the  highest  order, 
written  according  to  modern  geographical  standards  and  based  on  the  whole  range  of 
scientific  polar  literature. 

In  addition  to  numerous  maps  and  photographic  illustrations  in  the  text  the 
volume  is  accompanied  by  three  colored  maps:  Nansen’s  standard  bathymetrical 
chart  of  the  Arctic  Basin  on  the  scale  of  i  :20,ooo,ooo,  revised  by  himself,  and,  in  a 
separate  case,  two  physical  maps,  one  of  the  Arctic  in  1:20,000,000,  and  the  other 
of  the  .Antarctic  in  1:30,000,000. 
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The  following  table  of  contents  indicates  the  wide  range  of  problems  diacuiwd 

and  the  equally  wide  range  of  contributors  of  many  nationalities. 

PART  l:  UNSOLVED  PROBLEMS  IN  POLAR  RESEARCH 

Fridtjof  Nansen . Arctic  Oceanography 

Leader  of  the  "Fram”  expedition,  iSgj-iSQd 

H.  A.  Marmer  .  . . Arctic  Tides 

Assistant  Chief,  Division  of  Tides  and  Currents,  L\  S.  Coast  and  Geodetic  S%rte\ 

H.  H.  Clayton  ....  The  Bearing  of  Polar  Meteorolog>'  on  World  Weather 
Late  forecaster,  Argentine  Meteorological  Service,  and  author  of  "  World  Weather” 

Sir  Frederic  Stupart . Arctic  .VIeteorolop 

Director  of  Canadian  Meteorological  Service 

L.  A.  Bauer . Terrestrial  Magnetism 

Director  of  the  Department  of  Terrestrial  Magnetism,  Carnegie  Institution,  IFaii- 
ington 

A.  P.  Coleman . Arctic  Geology,  American  Sector 

Emeritus  Professor  of  Geology,  University  of  Toronto 

I.  P.  Tolmachev . .Arctic  Geology,  Eurasian  Sector 

Late  Curator  of  the  Geological  Museum  of  the  Academy  of  Sciences,  Leningrad 

N*.  A.  Transehe . Classification  of  Sea  Ice 

Late  Captain  Commander,  Russian  Navy,  member  of  the  Russian  Hydrographical 
Expedition  to  the  Arctic,  igog-igis 

A.  V’.  Kolchak . Arctic  Ice* 

Late  Admiral,  Russian  Navy,  oceanographer  on  Russian  Polar  Expedition  under 
Baron  Toll,  igoo-tgo^ 

J.  VV.  Harshberger . Arctic  Plant  Geography 

Professor  of  Botany,  University  of  Pennsylvania 

Leonhard  Stejneger . Arctic  .Animal  Geography 

Head  Curator  of  Biology,  U.  S.  National  Museum,  technical  expert  in  Bering  Sea 
Fur  Seal  Arbitration 

Diamond  Jenness . Arctic  Ethnology’,  American  Sector 

Ethnographer  of  the  Canadian  Arctic  Expedition,  Curator  of  Anthropology,  Victoria 
Memorial  Museum,  Ottawa 

W  G.  Bogoraz  and  B.  .A.  Kuftin  ....  Arctic  Ethnology,  Eurasian  Sector* 
Senior  author:  Ethnographer,  Jesup  North  Pacific  Expedition,  specialist  in  tribes  of 
northeastern  Siberia 

Knud  Rasmussen . Eskimo  Ethnography  and  Anthropology 

Leader  of  the  five  Thule  Expeditions 

X'ilhjalmur  Stefansson  .  .  Economic  Resources  and  Possibilities  in  the  .Arctic 

Leader  of  the  Canadian  Arctic  Expedition,  author  of  “The  Friendly  Arctic,”  etc. 

D.  H.  Miller . Political  Rights  in  the  Polar  Regions* 

Legal  Adviser,  American  Commission  to  Negotiate  Peace,  igig.  Counselor  at  Law 

Sir  Douglas  Mawson . Problems  of  Antarctic  Exploration 

Leader  of  Australasian  Antarctic  Expedition,  ign-igi4.  Professor  of  Geology, 
University  of  Adelaide 

Erich  von  Drygalski . Antarctic  Oceanography 

Leader  of  the  German  Antarctic  Expedition  on  the  “Gauss,”  Professor  of  Geography 
at  the  University  of  Munich 

Griffith  Taylor . Antarctic  Meteorology,  Australian  Sector 

Physiographer,  British  Antarctic  Expedition,  igio-igij,  late  Australian  Common¬ 
wealth  meteorologist,  now  Professor  of  Geography  at  the  University  of  Sydney 
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Jules  Rouch . Antarctic  Meteorology,  American  Sector 

Melforologtsl,  Second  French  Antarctic  Expedition  on  the  Pourquoi~Pas?, Commander 
in  the  French  Navy 

R.  E.  Priestley  and  C.  E.  Tilley . Antarctic  Geology 

Senior  author:  Geologist,  British  Antarctic  Expedition,  igo^-xpog,  scientist,  North¬ 
ern  Party,  British  Antarctic  Expedition,  iQio-igij;  junior  author:  Demon¬ 
strator  in  Petrology,  University  of  Cambridge 

R.  E.  Priestley  and  C.  S.  VV’right  ...  ....  Antarctic  Ice 

Geologists,  British  Antarctic  Expedition,  igio-igij,  now  on  faculty  of  University  of 
Cambridge 

K.  X.  Kudmose  Brown  ....  Antarctic  and  Sub-Antarctic  Plant  Geography 
Naturalist,  Scottish  National  Antarctic  Expedition,  igo2-igo4.  Professor  of  Geog¬ 
raphy,  University  of  Sheffield 

R.  C.  .Murphy . -Antarctic  and  Sub-.Antarctic  Animal  Geography 

Associate  Curator  of  Marine  Birds  and  Assistant  Director,  American  Museum  of 
Natural  History,  New  York 

R.  E.  Byrd . Polar  Exploration  by  Airplane 

Leader  of  the  airplane  flight  to  the  North  Pole,  Lt.  Commander,  U.  S.  N. 

G.  H.  Wilkins . Polar  Exploration  by  Airplane 

Member  of  the  Canadian  Arctic  Expedition,  IQ13-1917.  Leader,  Detroit  Aviation 
Society’s  Arctic  Expedition  1926  and  Detroit  News-Wilkins  Expedition  of  1927 

I'mlwrto  Nobile . Polar  Exploration  by  Airship 

Flight  Commander  of  the  Amundsen-EMsworth- Nobile  transpolar  flight.  General  in 
the  Italian  Army 

Lincoln  Ellsworth . Polar  Exploration  by  Airship 

Joint  Leader,  Amundsen-EMsworth  North  Polar  airplane  flight,  1925,  and  Amund¬ 
sen- Ellsworth- Nobile  transpolar  flight,  1926 

Robert  Bartlett . Ice  Navigation 

Commander  of  Peary’s  vessels  and  of  the  “  Karluk”  on  the  Canadian  Arctic  Expedition 

0.  .M.  Miller . Air  Navigational  Methods  in  the  Polar  Regions 

American  Geographical  Society’s  School  of  Surveying 

PART  II:  GENERAL  CHARACTERIZATION  OF  POLAR  NATURE 

Otto  Xordenskjold  ....  Translation  of  “Polarnaturen,”  Stockholm,  1918 
Leader  of  the  Swedish  Antarctic  Expedition,  Professor  of  Geography,  University  of 
Gdleborg 

PART  III:  REGIONAL  GEOGRAPHY  OF  THE  ARCTIC  AND  ANTARCTIC 

Ludwig  Mecking . Translation  of  “Die  Polarlander, “  Leipzig,  1925 

Collaborator  of  the  scientific  results  of  the  German  A  ntarctic  Expedition  on  the  “  Gauss,” 
Professor  of  Geography  at  the  University  of  Munster,  author  of  “  The  Ice  Drift 
in  Baffin  Bay  as  Controlled  by  Current  and  Weather.” 
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NORTH  AMERICA 

Moistiire  Belts  of  North  America.  The  accompanying  map  of  “Moisture  Belts 
of  North  America”  illustrates  a  new  interpretation  of  the  moisture  factor  in  vegeta¬ 
tion  distribution.  It  aims  at  a  closer  approximation  to  reality  than  the  time-honored 
map  of  mean  annual  precipitation:  for  precipitation  tells  only  half  the  story,  and  of 
the  other  half,  evaporation,  we  know  little.  Arbitrary  though  it  must  be  as  yet, 
recognition  of  the  evaporation  factor  is  an  important  step  forward.  Koppen  has 
undertaken  it  in  his  classification  of  climates  of  which  “Die  Klimate  der  Erde" 
(1923)  is  the  most  recent  exposition  (his  map,  Plate  i,  is  a  reproduction  of  the 
black-and-white  map  of  Professor  Ward’s  review  of  his  work  of  1918,  Geogr.  Ra., 
\’ol.  9,  1919,  pp.  188-191).  Eric  McElougall,  of  the  Canadian  Meteorological 
Service,  has  adapted  Kbppen’s  findings  to  ecological  purposes.  He  has  drawn  the 
map  of  moisture  belts  for  the  Geographical  Review;  the  comparative  vegetation  map 
is  redrawn  from  his  paper  on  the  subject  in  the  October,  1925,  number  of  Ecology. 

Assuming  that  evaporation  is  a  function  of  temperature,  Koppen  worked  out  the 
relation  of  precipitation  to  temperature  along  the  critical  limits  where  precipitation 
and  evaporation  are  in  equilibrium.  Regions  with  less  than  the  critical  amount  of 
precipitation  have  a  “steppe  climate”;  those  with  less  than  half  the  amount  a 
“desert  climate.”  On  Mr.  McDougall’s  map  those  belts  are  designated  semiarid 
and  arid  respectively,  and  he  adds  two  more  belts  by  doubling  the  precipitation 
values,  thus  making  semihumid,  humid,  and  wet.  Broadly  speaking  the  correspond¬ 
ing  vegetation  types  are  desert,  semidesert,  grassland,  forest,  and  luxuriant  forest. 

In  the  temperate  zone  another  factor  of  great  importance  is  the  seasonal  distribu¬ 
tion  of  rain  in  relation  to  the  seasonal  range  of  temperature.  Koppen  made  allowance 
for  this  factor  by  deducting  30  per  cent  of  the  annual  precipitation  in  regions  of 
summer  rain  and  adding  a  like  amount  for  winter  rain.  On  the  map  of  moisture 
belts  Mr.  McDougall  distinguishes  the  regions  of  summer  rain  (three  successive 
warm  months  with  over  one-third  of  total  precipitation  and  three  successive  cold 
months  with  less  than  one-sixth),  winter  rain  (summer  proportions  reversed),  and 
neutral  (uniform  distribution).  Grasses  are  favored  by  summer  rainfall.  This  is 
evidenced  in  the  v'egetation  map  of  North  America,  where  they  flourish  in  the  semi¬ 
arid  region  of  summer  wet  season  and,  aided  by  fire  conditions,  tend  to  invade  the 
humid  belt  where  summer  rainfall  prevails.  On  the  other  hand  winter  rainfall  seems 
to  be  of  little  use  to  most  typos  of  vegetation  except  the  evergreen  conifers. 

In  tropical  climates  the  length  of  the  dry  season  should  be  taken  into  consideration. 
In  arctic  climates,  the  persistence  of  the  snow  cover  is  of  importance.  Mr.  McDougall 
points  out  that  his  general  formula  does  not  appear  to  be  applicable  in  polar  and 
alpine  regions.  This  is  true  of  the  similar  principle  employed  by  Dr.  Paul  Hirth  in 
his  pjaper  “Die  Isonotiden,”  discussed  elsewhere  in  this  Review. 

Tree  Planting  on  the  Prairie.  After  a  protest  against  the  common  conception 
of  North  Dakota  as  “a  region  without  a  tree,”  Mr.  Charles  A.  Gillett  in  “Forests 
and  Forestry  in  North  Dakota”  {Journ.  of  Forestry,  V’ol.  25, 1927,  pp.  38-43)  proceetls 
to  discuss  the  need  for  conserving  and  increasing  the  woodlands  of  the  state.  While 
North  Dakota  could  not  have  been  described  as  densely  wooded  even  before  pioneer¬ 
ing  days,  it  is  certain  that  settlement  was  accompanied  by  considerable  forest 
destruction.  The  consumption  of  wood  by  steamboats  on  the  Missouri  River  in 
piast  days  alone  denuded  a  large  acreage. 
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Fig.  I — Map  of  moiature  belts  of  North  America  (drawn  for  the  Renew  by  Mr. 
MrDougall)  compared  with  a  vegetation  map  of  North  America  (redrawn  from  Ecology, 
Vol.  6,  1935,  facing  p.  335).  Scale  of  maps  approximately  i  :  16.000.000. 
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At  present  North  Dakota- has  not  much  over  500,000  acres  in  natural  and  planted 
woodland,  that  is  only  about  a  hundredth  part  of  the  state.  The  greater  part  of  the 
forested  area  is  contained  in  five  naturally  wooded  sections,  the  Turtle  and  Pembiiu  ! 
Mountains,  the  Devils  Lake  region,  and  the  Red  River  and  Missouri  River  vallevs-  ! 
and  rapid  cutting  is  in  progress  for  the  most  part.  The  sp>ecial  afforestation  need  is  \ 
for  shelter-belt  purposes.  This  the  government  has  encouraged  since  the  establish¬ 
ment  of  “timber  claims"  in  the  early  seventies,  when  160  acres  of  land  could  be  had 
free  if  a  definite  number  of  trees  were  planted  and  maintained  for  10  years.  Sub¬ 
sequently  aid  has  been  given  in  tree  planting  itself.  One  of  the  chief  difficulties  i 
encountered  is  to  induce  the  tenant  farmers,  who  operate  34  per  cent  of  the  farms  of 
the  state,  to  undertake  the  extra  labor  involved. 

The  advantages  to  be  reaped  from  the  planting  of  shelter  belts  are  being  amply 
demonstrated  in  Canada.  An  account  of  the  present  status  of  the  work  there,  which 
is  under  the  Forest  Serv'ice,  is  given  in  Natural  Resources,  Canada,  for  January,  192;. 

In  1926  five  and  a  half  million  trees  were  sent  out  by  the  Service  for  planting  ou 
prairie  farms,  and  it  is  planned  to  send  out  eight  million  in  1927.  Since  the  inception  j 
of  the  scheme  in  1901,  87,500,000  trees  have  been  planted,  or  32,000  acres.  From 
the  older  plantations  seeds  and  cuttings  have  been  obtained,  and  a  good  deal  of  \ 
timber  for  farm  use.  The  Service  requires  applicants  for  trees  to  prepare  the  ground 
thoroughly,  inspects  the  farms,  and  gives  advice  as  to  care  of  the  trees.  As  a  result 
of  the  policy  the  prairie  landscape  is  being  greatly  changed  in  many  sections. 

The  Topographic  Map  of  New  York  State  Completed.  The  publication  in  Decern-  ! 
ber,  1926,  of  the  “VVellsville  Quadrangle,”  covering  part  of  Allegany  County,  marks  | 
the  completion  of  the  topographic  mapping  of  New  York  State.  The  final  shw 
shows  a  part  of  the  well  dissected  Allegheny  plateau.  The  Genesee  River  flows 
across  the  western  portion  and  here  occupies  a  broad  mature  valley  in  which  features  ; 
of  glacial  origin  are  to  be  observed. 

The  completed  map  of  the  state  is  in  254  sheets,  on  the  scale  of  one  inch  to  one 
mile,  or  i  :  62,500.  The  survey  was  executed  by  the  U.  S.  Geological  Survey  in 
cooperation  with  the  New  York  State  Engineer,  the  w^ork  commencing  in  1888. 
The  problem  now  confronting  the  state  is  the  revision  of  the  older  sheets. 

Besides  New  York  the  states  of  Connecticut,  Delaware,  Maryland,  Massa¬ 
chusetts,  New  Jersey,  Ohio,  Rhode  Island,  and  West  V^irginia  and  the  District  of 
Columbia  have  been  completely  mapped.  Over  forty-two  per  cent  of  the  total  land 
area  of  the  country  has  now  been  surv’eyed  by  the  U.  S,  Geological  Survey,  in  its 
plan  of  making  a  standard  topographic  map  of  the  United  States;  and  over  three 
thousand  quadrangles  have  been  published.  As  Major  Bowie  has  pointed  out  in 
a  note  on  "The  Topographical  Map  of  the  United  States”  (Geogr.  Rev.,  V'ol.  n, 
1921,  p.  441),  a  large  part  of  this  area  needs  to  be  resurveyed  because  of  the  im¬ 
provement  in  methods  and  the  greater  accuracy  demanded  by  the  map  makers. 
In  the  past,  progress  has  been  hampered  by  lack  of  funds.  Improvement  in  this 
respect  may  be  looked  for  as  a  result  of  the  Temple  Act,  passed  in  1925,  authorizing 
appropriation  for  completion,  "...  within  a  period  of  twenty  years  from 
the  date  of  the  passage  of  this  act,  a  general  utility  topographical  survey  of  the 
territory  of  the  United  States,  including  adequate  horizontal  and  vertical  control, 
and  the  securing  of  such  topographic  and  hydrographic  data  as  may  be  requirerl 
for  this  purpose,  and  the  preparation  and  publication  of  the  resulting  maps  and 
data.” 

Unusual  Dust  Storms  in  Illinois.  On  June  6  and  7,  1926,  wind  and  dust  storms 
of  a  good  deal  of  intensity  and  of  a  nature  hitherto  unknown  in  Illinois  swept  over 
restricted  and  scattered  areas  in  the  northern  part  of  the  state,  not  only  utterly 
destroying  the  com  crop  in  some  fields  but  actually  removing  great  areas  of  the  top 
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soil.  Evidently  these  storms  were  small  secondaries  accompanying  a  storm  area  of 

considerable  size. 

One  such  secondary  storm  passed  a  few  miles  south  of  Champaign  and  Urbana  in 
the  ea^t-central  part  of  the  state.  It  was  accompanied  by  a  strong  wind  from  the 
west  and  southwest;  but  there  was  no  tomadic  whirl,  and  there  was  no  damage  to 
trees,  buildings,  or  to  most  crops.  Only  the  cornfields  showed  the  marks  of  its 
passage,  and  only  those  fields  which  had  been  fall-plowed  and  whose  surface  was 
either  nearly  level  or  sloped  more  or  less  to  the  west.  The  ground  on  these  fields  was 
\w  dry;  the  top  soil  was  loose;  the  surface  particles  were  easily  picked  up  by  the 
wind  or  driven  ahead  of  it  until  the  young  corn  plants  were  so  bared  by  its  action 
that  their  hold  on  the  ground  was  loosened  and  they  too  were  swept  away. 

Out  in  the  road  beyond  the 
fields  the  ditches  were  filled 
with  a  very  dark  gray— almost 
black— evenly  sorted  silt  or 
coarse  loess,  which  here  and 
there  was  heaped  up  like  snow¬ 
drifts  two  or  three  feet  or  more 
in  height.  In  a  few  places  these 
drifts  reached  to  the  top  of  the 
fence  posts.  They  were  ripple- 
marked  like  sand  dunes  and 
showed  a  few  miniature  blow¬ 
holes.  In  other  places  the  silt 
simply  covered  the  leaves  of 
the  weeds  and  clung  to  the 
stems,  much  as  snow  does. 

The  e.xtremelyeven  character 
of  the  material  makes  it  evident 
that  the  soil  particles  under¬ 
went  quite  thorough  sorting  as 
they  were  deposited  because  of 
some  slackening  of  the  wind. 

In  the  turning  furrows  at  the 
edge  of  the  fields  the  coarsest 
material  seems  to  have  been 
deposited,  giving  a  sort  of  pat¬ 
tern,  with  the  dark  deposit  in 
the  furrows  and  the  lighter, 
lower  soil  showing  as  streaks 

along  the  ridges  between  them.  In  the  road  was  the  very  uniform  silt;  and  the  fine 
clay  was  carried  on,  to  be  dropped  perhaps  at  some  quite  distant  point. 

.Although  such  storms  are  common  in  the  arid  west,  no  one  recalls  having  experi¬ 
enced  anvthing  of  the  sort  in  this  part  of  the  country. 

Deette  Rolfe 


Fig.  I — Deposit  south  of  Myra,  111.,  after  dust  storm 
of  June  6,  1926. 


SOUTH  AMERICA 

A  Norwegian  Settlement  in  the  Galipagos.  Norwegian  emigration  shows  marked 
fluctuations,  apparently  depending  in  the  main  on  fluctuating  periods  of  prosperity 
at  home.  Thus  may  be  interpreted  the  figures  for  the  last  few  years,  which  have  been 
a  period  of  general  depression.  Norse  emigration  has  been  almost  entirely  to  the 
United  States  and  Canada.  In  1923  and  1924  the  United  States  quota,  12,202,  was 
filled,  the  annual  number  of  arrivals  being  about  double  that  of  the  preceding  three 
years.  The  Immigration  Act  of  1924  reduced  the  quota  by  about  half  (6453),  and 
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the  quotas  for  Sweden  and  Denmark  suffered  similarly.  This  limitation  would  nccm  ' 
to  have  turned  the  attention  of  the  Scandinavian  countries  to  other  fields.  For 
instance,  an  article  by  Otto  Nordenskjbld,  *‘Geografiska  betingelser  f6r  nordisk 
kolonisation  i  Sydamerika,"  appeared  recently  in  Vmer  (Vol,  45,  1925,  pp.  35-50). 
Argentina  offers  an  obvious  field,  but  it  is  surprising  to  find  Norwegians  settling  In 
the  GaUipagos.  Yet  such  a  movement  was  initiated  in  1925.  The  beginnings  of 
this  interesting  experiment  are  described  in  Volume  i  of  the  Norsk  Geoirafisk  Tids- 
skrift  (1926)  by  Alf  Wollebaek  under  the  title  "El  Archipielago  dc  Colon.” 

Ten  Norwegian  colonists  landed  on  Santa  Maria  (Floreana,  or  Charles  Island) 
one  of  the  smaller  islands  of  the  group,  on  August  10,  1925.  They  established  them¬ 
selves  on  Post  Office  Bay,  the  best  harbor  of  the  group  and  already  boasting  a  post 
office — the  simplest  post  office  in  the  world,  the  old  bucket  in  which  the  whalen 
were  wont  to  put  their  letters!  Here  accommodations  were  set  up  with  material 
brought  from  home.  Fresh  water  was  not  to  be  found  near  the  coast,  and  the  colonists 
are  dependent  on  supplies  brought  by  ship  from  Panama  or  Santa  Cruz  and  stored 
in  large  iron  cisterns.  After  the  shore  establishment  had  been  put  in  order  and 
fishing  commenced  some  of  the  colonists  took  up  farming  in  the  higher  parts  of  the 
interior  where  a  few  small  fresh -water  ponds  occur  and  a  spring  with  good  drinking 
water. 

Exruador  has  need  of  population,  but  her  efforts  to  attract  immigration  have  met 
with  little  success  in  the  past.  The  present  state  of  affairs  is  described  by  Dr.  Fran¬ 
cisco  Banda  C.,  "Immigration  and  Colonization  Problems  of  EA:uador,"  in  the 
December,  1926,  number  of  the  Bulletin  of  the  Pan  American  Union.  Four  regions 
available  for  settlement  are  described — in  the  Provinces  of  Pichinga  and  Manabi, 
the  Elastern  region  as  a  whole,  and  the  Gal&pagos.  The  strategic  situation  of  the 
last-named  has  led  to  the  clause  in  the  legislative  decree  of  1913  that  "at  least  three- 
quarters  of  the  families  who  colonize  the  Galiipagos  Islands  must  be  Elcuadoreans 
and  the  remainder  from  countries  having  no  controversy  pending  with  Ecuador." 
By  reason  of  the  present  lack  of  facilities  for  individual  colonization  settlement  is 
chiefly  by  contract  with  colonization  companies.  The  terms  of  the  contracts  are 
generous.  Certainly  this  is  the  case  with  the  Norwegian  group  described  above, 
the  Floreana  Company.  It  has  received  20  hectares  of  land  in  Santa  Maria  for  each 
colonist  and  100  hectares  of  government  land  in  each  island  where  conditions  are 
suitable  for  their  colonization.  The  Company,  furthermore,  has  free  whaling  rights 
for  15  years  and  the  first  right  to  renewal  for  another  15;  a  free  monopoly  of  the  coal 
and  oil  business,  which  has  considerable  possibilities  in  view  of  the  situation  of  the 
Islands  with  respect  to  the  Panama  Canal;  exemption  from  harbor  dues  for  the  export 
and  import  of  the  company’s  goods;  and  a  monopoly  of  these  concessions  for  the 
15  years  of  the  contract.  It  is  reported  that  other  Norwegian  groups  to  the  total 
of  l)etween  four  and  five  hundred  persons  have  followed  the  Floreana  Company. 

Since  the  above  was  written  a  report  has  been  received  from  the  American- 
Scandinavian  Foundation  of  New  York  which  suggests  that  the  experiment  of  Norse 
colonization  is  likely  to  be  short-lived.  The  settlers  are  finding  it  difficult  to  become 
acclimated.  The  whaling  and  canning  industries,  from  which  much  was  expected, 
do  not  promise  to  be  profitable  on  account  of  competition  from  the  mainland. 
"On  the  whole,  this  attempt  at  colonization  has  been  considered  a  failure." 

EUROPE 

Regions  of  Declining  Population  in  France.  The  map,  Figure  i,  helps  explain 
concern  in  France  over  her  population  problem.  The  black  patches  show  areas 
where  population  increased  or  suffered  only  a  slight  diminution  (under  5  per  cent) 
in  the  period  1881-1921.  The  areas  left  blank  show  an  average  decline  of  over  22.5 
per  cent.  The  map  is  based  on  a  more  detailed  map  by  A.  Demangeon  and 
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I  M  Matruchot  ("Les  variations  de  la  population  de  la  France  de  1881  4  1921,'* 

!  ^nn.  de  Giogr.,  Vol.  35,  1926,  pp.  499-5>o).  itself  a  reduction  of  and  generalization 
I  from  a  large-scale  niap  in  which  population  changes  were  worked  out  by  cantons,  a 
i  division  small  enough  to  give  an  adequate  idea  of  the  changes  and  their  significance. 

!  During  the  forty-year  period  under  consideration  four-fifths  of  the  cantons  lost 
in  population.  The  greatest  losses  occur  over  six  broad  areas.  Lower  Normandy 
and  the  adjacent  countryside  have  suffered  not  only  from  migration  of  the  country 
population  to  the  towns  but  by  the  change  in  agricultural  practice  from  crops  to 
cattle  raising.  Twelve  cantons  of  the  "red  zone”  in  the  war-devastated  area  lost 
over  50  per  cent  of  their  population.  The  calcareous  plateaus  of  the  east,  in  early 
days  the  choice  settlement  lands,  find  that  the  out-of-date  agriculture  of  their 
grainfields  cannot  meet  foreign  competition.  It  is  natural  enough  that,  with  im¬ 
provements  in  communication,  the  high 
mountain  regions  should  lose  population. 

Here  a  clear  distinction  can  be  drawn  be¬ 
tween  the  southern  Alps,  drier  and  poorer 
in  pasture  and  arable  land,  and  the  north¬ 
ern  .'Mps,  where  the  loss  has  been  smaller. 

The  poorer  parts  of  the  Central  Massif 
where  the  birth  rate  yet  remains  compara¬ 
tively  high  have  also  lost  population  by 
emigration. 

The  most  surprising  decline  is  in  Aqui¬ 
taine.  Here  are  fecund  earth,  benign  climate, 
opportunity  for  cultivating  an  infinite  va¬ 
riety  of  crops;  but  the  pleasant  fields  "die 
for  lack  of  men.”  It  is  worth  while  quoting 
a  specific  case  cited  by  Max  Turman  in  a 
recent  discussion  of  the  problem  (La  prob- 
leme  de  population,  Semaines  Sociales  de 
France,  Grenoble,  XV*  Session,  1923).  The 
arrondissement  of  Villefranche  lost  over  40  per  cent  of  its  population  from  1851  to 
1921.  This  is  definitely  ascribed  to  the  practice  of  keeping  families  down  to  one 
child  to  avoid  excessive  subdivision  of  the  tiny  farms.  But  lack  of  hands  so 
diminished  the  yields  that  during  latter  years  (1879-1908)  the  land  declined  in  value 
by  70  per  cent,  whereas  in  Brittany,  where  families  continue  large,  values  increased 
40  per  cent.  Breton  families  have  been  satisfactorily  colonized  in  Villefranche. 

In  contrast  the  areas  of  increased  population  are  the  industrial  north,  the  Parisian 
region,  the  urban  and  industrial  centers,  western  Brittany,  and  the  coasts  generally. 
It  is  of  some  interest  to  note  that  in  spite  of  war  losses  the  "active”  population  in 
the  period  1906  to  1921  increased  by  some  half  million,  chiefly  by  the  entry  of  women 
into  gainful  employment  during  the  war.  While  the  number  in  agriculture  remained 
substantially  the  same,  the  big  industries,  business,  transport,  and  the  professions 
increased  notably  (Marcel  de  Ville-Chabrolle:  La  population  active  de  77  d^parte- 
ments  frangais  en  1906  et  en  1921,  Bull.  Statistique  GFn.  de  la  France,  Vol.  16,  1926, 
pp.  65-1 10). 

When  the  1921  census  was  taken  the  population  had  not  recovered  from  the 
dislocations  caused  by  the  war;  hence  the  census  of  1926,  the  results  of  which  are 
now  appearing.  V £.conomiste  Frangais  for  January  15,  1927,  gives  the  preliminary' 
figures  issued  by  the  Journal  Officiel.  The  decade  of  1911  to  1921  had  shown  a  loss 
in  population  even  with  the  addition  of  the  one  and  two-third  millions  of  Alsace 
Lorraine.  The  figure  for  1926  shows  an  increase  of  some  lyi  millions.  The  total, 
exclusive  of  army,  navy,  and  merchant  marine  in  foreign  fields,  is  given  as  40,743,851. 
Two-thirds  of  the  increase  is  foreign,  and  foreigners  constitute  about  six  per  cent  of 


Fic.  I — Population  changes  in  France 
between  1881  and  1930.  The  white  areas 
show  significant  decrease. 


328 


THE  GEOGRAPHICAL  REVIEW 


the  total  population.  One-third  of  the  90  departments  show  a  decrease  from  tht 
figures  for  1921.  Decline  continues  over  the  greater  part  of  the  Central  Massif 
and  from  this  region  stretch  two  broad  zones  of  diminishing  population  northwest 
to  Normandy  and  to  the  Vendee.  The  Landes,  a  department  of  the  Pyrenees,  the 
southern  Alps,  and  a  part  of  the  eastern  plateaus  also  show  decrease;  and  the  roost 
notable  feature  is  that  the  whole  of  Brittany  is  so  affected. 

AFRICA 

Lake  Nyasa  and  the  Shire  Valley.  The  fluctuations  in  level  of  Lake  Nyasa 
have  an  important  bearing  on  the  flow  of  the  Shire  River,  which  in  turn  affects 
transportation.  Until  1910  navigation  on  the  upper  and  lower  river — the  middle 
stretch  of  rapids  is  not  navigable — afforded  the  chief  means  of  communication  in 
Nyasaland.  During  the  jjeriod  of  low  lake  level  following  this  date  the  upper  Shire 
became  cut  off  from  the  lake,  and  the  expansion  known  as  Lake  Malombe,  which 
appears  on  the  maps  as  a  body  of  water  15  miles  long  and  8  to  12  miles  wide,  dried 
up  completely.  The  confluences  of  the  larger  tributaries  also  were  choked  by  bars 
and  the  growth  of  vegetation. 

Some  years  ago  Dr.  F.  Dixey,  the  government  geologist,  pointed  out  the  cyclical 
nature  of  the  variations  in  the  lake  level  and  its  correspondence  with  sun-spot  num¬ 
bers,  a  relation  similar  to  that  obtaining  for  Lakes  Victoria  and  Albert  (see  the  note 
“Sun  Spots  and  Variation  in  the  Levels  of  the  Central  African  Lakes,"  Geogr.  Rn., 
Vol.  16,  1926,  pp.  142-143).  He  also  suggested  that  with  the  approach  of  a  period 
of  sun-spot  maximum  the  level  of  the  lake  would  rise  again  and  the  river  channel 
might  be  reopened.  How  his  prediction  has  been  confirmed  is  shown  in  the  Annual 
Report  of  the  Geological  Survey  Department  of  Nyasaland  for  1925.  The  maxima  of 
Lake  Nyasa  gauge  readings  at  the  outlet.  Fort  Johnston,  rose  from  12  feet  8  inches 
in  1920  to  15  feet  in  1925.  During  the  rainy  season  of  the  latter  year  the  upper 
Shire  cut  through  the  barrier  at  the  head  of  Lake  Malombe,  reestablishing  the  lake. 
The  natives  of  the  vicinity,  who  had  steadily  encroached  on  the  former  lake  bed, 
suffered  much  loss  in  their  maize  and  rice  gardens.  Along  the  river  itself  much  damage 
also  was  done  by  flooding  and  from  the  deposition  of  coarse  material  washed  down  by 
the  tributary  streams.  Dr.  Dixey  in  a  letter  dated  the  end  of  December,  1926,  says 
that  the  present  rainy  season  promises  to  be  as  heavy  as  the  last  two  and  that 
monthly  readings  of  lake  levels  show  consistent  increase  over  corresponding  readings 
of  the  previous  year. 

In  his  refX)rt,  “The  Physiogp-aphy  of  the  Shire  V'alley,  Nyasaland,  and  its  Relation 
to  Soils,  Water  Supply,  and  Transport  Routes"  (Zomba,  1925),  Dr.  Dixey  expresses 
the  opinion  that  once  the  flow  of  the  Shire  were  reestablished  in  adequate  manner 
there  would  be  no  difficulty  in  keeping  it  open  by  ordinary  methods  of  river  con¬ 
servation.  Any  conservation  scheme,  however,  would  need  to  have  due  regard  to 
the  seasonal  and  longer  range  variations  of  Lake  Nyasa,  for  even  in  the  days  of 
navigation  the  river  was  subject  to  periods  of  low  water  during  which  navigation 
might  be  suspended. 

In  addition  to  transport  facilities  river  conservation  would  add  to  the  power 
potentiality  of  the  Murchison  Rapids  section  and  would  improve  the  water  supply 
for  domestic  and  agricultural  needs,  among  other  means  by  local  raising  of  ground 
water  level.  Water  is  an  important  question  in  the  valley  economics.  Three  main 
categories  of  agricultural  land  may  be  recognized  here.  The  floor  in  general  is  a 
broad  faulted  and  tilted  valley  plain  worked  over  by  the  river  and  its  tributaries  in 
courses  repeatedly  modified  by  faulting  up  to  very  recent  geological  times.  The  older 
valley  plains  are  mostly  overlain  by  a  thin  gravelly  soil,  in  consequence  of  which  and 
of  lowering  of  the  water  level  by  the  incising  streams  they  are  apt  to  be  waterless 
However,  in  the  depressions  there  are  patches  of  soil  which  afford  good  tobacco  land. 
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Some  of  the  higher  hills  rising  from  the  floor  are  doubtless  relicts  of  the  pre-rift 
topography,  and  their  residual  soils  are  likewise  suitable  for  tobacco.  The  newer 
alluvial  plains  for  the  most  part  have  a  light  fertile  soil  and  constitute  valuable 
cotton  lands.  In  the  upper  valley  their  water  supply  is  generally  satisfactory”  in  the 
plains  of  the  lower  valley  deep  boring  becomes  necessary. 


Fig.  I — Map  of  the  northern  Kalahari  redrawn  from  Plate  I  of  Dr.  A.  L.  du  Toit's  report.  The 
area  that  would  be  submerged  by  the  proposed  dam  at  Katombora,  shown  in  stipple,  is  added  from 
Plate  V.  Scale  of  map  approximately  i  :  17,000,000. 


The  Kalahari  Reconnaissance,  1925.  Whatever  the  scientific  merit  of  Professor 
E.  H.  L.  Schwarz’s  scheme  for  the  “redemption”  of  the  Kalahari  by  the  creation  of 
vast  artificial  lakes  (see  the  Geogr.  Rev.,  Vol.  Ii,  1921,  pp.  623-626),  it  has  at  least 
given  much  publicity  to  the  South  African  drought  problem.  In  particular  it  has 
led  to  an  important  field  investigation,  the  Kalahari  Reconnaissance  of  1925,  carried 
out  by  the  Union  Government.  The  expedition,  led  by  Dr.  A.  L.  du  Toit,  director 
of  irrigation,  confined  its  attention  to  the  northeastern  part  of  the  Kalahari,  the 
territory'  between  the  Okavango  and  Zambezi  (Report  of  the  Kalahari  Recon¬ 
naissance  of  1925,  Union  of  South  Africa,  Pretoria,  1926). 

The  Okavango  is  a  remarkable  stream.  At  Andara,  where  it  enters  the  Caprivi 
Salient,  the  Okavango  is  almost  as  large  as  the  Zambezi  above  the  Falls.  Ninety 
miles  down  stream  it  breaks  up  into  widely  diverging  branches  flowing  through  vast 
swamps,  totaling  several  thousand  square  miles  in  area,  and  patches  of  forest,  “a 
picturesque  country  teeming  with  game  and  only  sparsely  inhabited.  ”  Most  of  these 
branches  unite  on  a  curving  arc  draining  northeast  to  the  Mababe,  southwest  to  the 
.N'gami,  and  in  time  of  heavy  flood  reaching  as  far  as  the  Makarikari  depression  by 
the  Hotletle.  (On  this  branch  Professor  Schwarz  has  a  paper  in  the  Geogr.  Journ. 
for  June,  1926.)  In  years  of  abnormal  rains  some  water  escapes  to  the  ocean  via 
the  Linyanti  (lower  Kwando)  and  Zambezi.  As  regards  the  enormous  loss  of  water, 
the  Okavango  delta  may  be  compared  with  the  Sudd  region  of  the  WTiite  Nile. 

Under  the  conditions  Dr.  du  Toit  believes  that  from  the  waters  of  the  Okavango 
or  the  Linyanti  alone  only  minor  conservation  schemes  could  be  carried  out.  Any 
large-scale  measure  must  make  use  of  the  waters  of  the  Zambezi.  Such  a  project  is 
given  in  outline.  By  means  of  a  6o-foot  dam  on  the  Zambezi  at  Katombora,  in  the 
rapids  section  above  the  Falls,  enough  water  could  be  impounded  to  irrigate  a  half 
million  acres  and  in  addition  to  develop  hydro-electric  energy  up  to  120,000  horse 
power  without  interfering  either  with  the  present  power  concessions  or  with  the 
scenic  beauty  of  the  Falls. 
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While  such  a  project  is  feasible  from  the  engineering  standpoint  many  other  factoo 
are  involved.  Provision  of  water  is  not  all.  To  quote  a  recent  report  of  the  Unittd 
States  Department  of  the  Interior,  "  Past  experience  in  this  [United  States]  and  other 
irrigated  countries  is  conclusive  that  solvent  reclamation  requires  a  program  of 
settlement  and  farm  development.”  As  Dr.  du  Toit  points  out,  considerable  sums 
have  been  expended  on  irrigation  works  in  the  Union,  and  in  some  cases  these  have 
not  yet  been  fully  taken  up.  The  locale  of  the  project — in  the  Bechuanaland  Pn»- 
tectorate — is  far  away.  The  only  manner  in  which  the  Union  would  benefit  by  hs 
establishment  is  in  amelioration  of  climate,  one  of  the  essential  features  of  Profesaor 
Schwarz’s  scheme.  Dr.  du  Toit  considers  such  influence  negligible.  He  lays  stress 
on  the  amount  of  water  already  being  evaporated  and  the  character  of  the  rainfall, 
primarily  in  summer  thunderstorms.  The  Colonial  Office  Report  on  the  Bechuana¬ 
land  Protectorate  for  1925-1926  states  that  not  only  the  Zambezi  project  but  the 
minor  schemes  suggested  are  beyond  the  present  resources  of  the  administration  The 
natives,  now  numbering  about  150,000  for  the  entire  territory,  or  little  more  than 
one  person  to  two  square  miles,  probably  stand  in  no  need  of  the  benefits  that  would 
accrue;  and  the  projects  would  involve  the  acquisition  of  tribal  lands.  White  settle¬ 
ment  would  demand  study  of  crops  and  transportation  problems.  The  tsetse  fly  is 
already  known  in  the  region;  and  further  settlement,  white  or  native,  would  probably 
call  for  control  measures  against  its  increase. 

There  is  also  the  political  aspect.  Impounding  of  the  Zambezi  and  Linyanti 
waters  would  flood  a  part  of  the  Caprivi  Sal  lent  in  the  mandated  territory  of  South¬ 
west  Africa,  some  land  in  Southern  Rhodesia,  and  a  small  corner  of  Northern  Rho¬ 
desia.  Similar  considerations,  it  may  be  noted,  would  affect  conservation  measures 
on  the  Kunene,  in  its  lower  course  the  boundary  river  between  Southwest  Africa  and 
Angola  (see  note  below). 

In  passing,  reference  must  be  made  to  the  valuable  collaboration  of  the  Union 
Defence  Air  Force.  ”  Reconnaissance  from  the  air  enabled  information  to  be  obtained 
of  the  nature  of  the  country,  of  the  evolution  of  its  river  systems,  seasonal  and 
progressive  shiftings  of  the  courses  of  the  channels,  which  could  not  have  been 
gathered  from  the  journeys  on  the  ground  alone.  The  flights  also  enabled  a  good 
idea  to  be  acquired  of  the  nature  of  the  country  which  lay  outside  the  narrow  belts 
to  which  the  party’s  field  operations  were  naturally  restricted.” 

Agreements  Between  South  Africa  and  Portugal  on  the  Kunene  River.  The 
“Agreement  between  the  Government  of  the  Union  of  South  Africa  and  the  Gov¬ 
ernment  of  the  Republic  of  Portugal  in  relation  to  the  Boundary  between  the  Man¬ 
dated  Territory  of  South-West  Africa  and  Angola”  {Treaty  Series  No.  2g,  1926), 
signed  at  Cape  Town,  June  22,  1926,  settles  a  dispute  dating  back  to  the  Treaty  of 
1886  between  Portugal  and  Germany.  The  boundary  is  defined  thus:  “The  bound¬ 
ary  between  the  Territory  and  Angola  is  accordingly  declared  and  agreed  to  be  the 
middle  line  of  the  Kunene  River,  that  is  to  say,  the  line  drawn  equidistant  from 
both  banks,  from  the  mouth  of  the  said  river  up  to  a  point  at  the  Rua  Cana  Falls, 
above  the  crest  or  lip  where  the  said  middle  line  crosses  the  parallel  of  latitude, 
passing  through  the  beacon  placed  on  the  left  bank  of  the  said  river  in  July  1920, 
by  a  joint  Commission  appointed  by  the  British  and  Portuguese  Governments. 
This  beacon  is  placed  on  a  large  rock  at  the  top  of  the  cascade  or  rapid  which 
leads  to  the  vertical  waterfall  at  the  head  of  the  main  eastern  gorge  of  the  Rua  Cana 
Falls.” 

This  is  in  accord  with  Portuguese  claims.  Germany  had  sought  a  line  ii  kilo¬ 
meters  farther  north.  The  strip  between  the  tw’o  lines  was  declared  a  neutral  zone 
in  1916,  and  the  present  Agreement  stipulates  that  it  shall  so  remain  until  the 
boundary’  has  been  demarcated  (see  map,  p.  329).  Demarcation  is  provided  for 
by  a  joint  commission  and  is  to  be  carried  out  “in  the  first  favorable  season.’’ 
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ContinRent  on  the  settlement  of  the  boundary  is  the  “Agreement  between  the 
Government  of  the  Union  of  South  Africa  and  the  Government  of  the  Republic  of 
Portugal  regulating  the  Use  of  the  Water  of  the  Kunene  River  for  the  purposes  of 
generating  Hydraulic  Power  and  of  Inundation  and  Irrigation  in  the  Mandated 
Territory  of  South-West  Africa”  {Treaty  Series  No.  jo,  1926),  signed  at  Cape 
To»-n,  July  I,  1926. 

The  Agreement  provides  for  mutual  advantage  in  the  use  of  the  waters  of  the 
river  and  specifically  states  the  conditions  under  which  a  dam  may  be  built  across 
the  Kunene  River  in  Portuguese  territory,  “not  more  than  3  kilometers  upstream” 
from  the  boundary  beacon  on  the  river,  and  an  intake  canal  constructed  for  the 
benefit  of  irrigation  in  Mandated  Territory.  The  Union’s  first  concern  is  stated 
to  be  on  behalf  of  the  Ovamboland  natives,  and  for  this  purpose  she  has  a  right  to 
half  the  flood  waters  of  the  river.  If  water  is  diverted  for  any  other  purpose,  com¬ 
pensation  is  to  be  made  to  the  Portuguese  government.  It  is  further  provided 
that  no  diversion  of  water  shall  be  made  by  either  government  to  the  disadvantage 
of  power  development  farther  downstream. 


AUSTRALASIA  AND  OCEANIA 

Natural  Regions  of  Western  Australia.  An  important  p>aper  by  E.  de  C.  Clarke, 
“Natural  Regions  in  Western  Australia,”  appears  in  Volume  12  of  the  /owrna/  of 
the  Royal  Society  of  Western  Australia.  Here  are  the  natural  subdivisions  of  a  vast, 
monotonous,  and  for  the  most  part  dry  country.  Elevation  here  is  of  little  account ; 
rivers,  whether  they  be  regarded  as  ways  of  communication  or  drainage,  are  negli¬ 
gible;  vegetation,  though  far  from  scanty,  exhibits  insensible  gp-adations  over  great 
areas;  rainfall,  by  its  very  scarcity  except  in  the  southwest  and  the  extreme  north, 
is  of  tremendous  importance;  ground  water  assumes  a  rdle  of  unusual  gravity  in 
the  economy  of  the  country;  geological  conditions  exhibit  a  deceptive  simplicity 
that  hides  a  baffling  inner  complexity;  settlement  is  sparse  and,  in  enormous  mining 
tracts,  ephemeral  too.  Add  to  emptiness  distance — Saharan  distance,  void  of  roads, 
to  be  traversed  painfully  on  foot,  or  at  best  on  camels  or  in  Ford  cars — and  the 
problem  of  Western  Australia  emerges.  It  is  a  land  of  geographical  nuance,  and 
yet  it  divides  itself  naturally,  quite  definitely,  into  a  number  of  clearly  marked 
units  with  very  different  destinies  before  them.  These  natural  regions  are  of  the 
order  of  magnitude  of  American  states. 

The  variety  the  country  displays  has  not  been  suspected  before  the  appearance 
of  Clarke’s  paper.  There  was  a  dim  public  appreciation  of  the  fact  that  Western 
.Australia  is  divisible  into  several  parts,  but  these  were  associated  with  the  ideas  of 
position  and  distance,  rather  than  of  individuality  and  unity.  W’e  talk,  out  there, 
of  the  Kimberley,  the  North-YV'est,  the  Wheat  Belt,  the  Jarrah  Belt,  and  the  “Fields,” 
using  indeed  nearly  half  of  the  names  that  Clarke  has  bestowed  on  the  natural 
regions,  but  using  them  without  any  idea  of  their  real  significance.  Some  of  them, 
it  seems,  are  veritable  noms  de  pays. 

Clarke's  paper  itself  is  an  admirable  piece  of  work — short,  logical,  concerned  with 
nothing  but  the  facts,  yet  stating  them  as  completely  and  clearly  as  possible.  It  is 
illustrated  with  a  map  and  a  transparency,  neither  too  well  drawn  but  adequate. 
The  regions  themselves  will  most  likely  stand  the  test  of  practical  recognition. 
There  may  be  changes  in  the  positions  of  the  boundary  zones,  elimination  of  arti¬ 
ficialities  and  uncertainties  as,  for  instance,  the  somewhat  arbitrary  boundary  rela¬ 
tions  between  “Perth,”  “Jarrah,”  and  “Greenough”  and  there  will  be  an  increase 
of  jirccision  in  the  delimitation  of  the  interior  zones.  It  seems  that  the  broad, 
natural  subdivisions  of  the  state  have  been  indicated  as  they  really  exist,  though 
Clarke  makes  no  claim  to  finality.  He  offers  his  scheme  as  a  basis  for  discussion, 
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Fic.  I— Natural  regions,  towns,  and  railways  of  Western  Australia.  Scale  of  map  approximately 
I  :  i6.soo.ooo.  The  heavy  line  delimits  the  western  and  northern  sections  effectively  occupied  or 
capable  of  profitable  development  under  existing  conditions 

and  as  such  it  should  be  most  v'aluable  to  the  Australasian  Association  for  the 
Advancement  of  Science,  which  has  a  committee  on  natural  regions. 

In  the  accompanying  figure  the  railways  and  chief  towns  have  here  been  super¬ 
imposed  on  Clarke’s  map.  A  critical  examination  of  the  scheme  brings  out  some 
interesting  points.  For  instance,  the  eastern  margins  of  “North-West,"  “Mur¬ 
chison,  and  “Kalgoorlie"  mark  the  eastern  boundary  of  the  effective  state  of 
Western  Australia,  the  economic  unit  that  really  exists.  All  east  of  this  line  is 
desertic,  until  Warburton"  is  reached.  In  the  far  north  is  a  second  group  of 
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rfgions,  "Fitzroy,”  “North  Kimberley,”  and  “Antrim,”  governed  from  far-away 
Perth,  connected  with  it  only  by  the  coastwise  steamer  service,  and  the  coastwise 
aerial  mail  that  has  its  terminus  at  Derby — thin  lines  of  connection.  This  northern 
group  belongs  naturally  to  a  tropical  unit  that  extends  from  here  to  the  north  coast 
of  Queensland  and  which  does  in  fact  come  under  the  jurisdiction  of  a  federal  com¬ 
mission  as  })art  of  the  new  “Development  Region  North  of  the  20th  Parallel.” 
These  two  groups  of  units  are  connected  only  by  the  little  coastal  subregion  of 
Wallal,  occupied  by  pastoralists,  who  look  to  Derby  and  “Fitzroy”  rather  than  to- 
*-ards  “  North-West.”  The  political  unity  of  Western  Australia  falls  to  pieces  before 
the  scheme. 

Clarke’s  regions  show,  in  the  very  clearest  way,  those  parts  of  the  state  that  can 
be  profitably  developed  under  existing  conditions  and  those  that  cannot.  “Canning,” 
"Carnegie,”  and  “Nullarbor”  might  be  left  to  themselves  for  a  generation  or  two. 
.Meanwhile,  to  the  west  of  them  lies  a  land  that  men  can  use — a  subtropical  land; 
and  to  the  north  is  one  that  may  reward  the  expenditure  of  public  money — a  truly 
tropical  land,  very  different  from  the  first  and  linked  to  it  by  no  natural  tie. 

Effective  Western  Australia,  region  by  region,  shows  some  interesting  features  of 
detail.  Geraldton  appears  as  a  town  with  admirable  advantages  of  position — a 
natural  hinterland  in  the  “Greenough”  region,  with  every  region  but  “North- 
West”  iMjinting  a  near  corner  towards  it,  a  focus  of  diverse  activities  from  the  cattle 
of  "Carnarvon,”  the  sheep  of  “Murchison,”  to  the  wheat  and  timber  of  the  rainy 
southwest.  One  wonders  what  would  happen  if  the  administration  were  transferred 
to  Geraldton.  Would  there  be  an  extension  of  the  Northampton  railway  to  Car- 
naiAon?  The  town,  moreover,  has  independent  commercial  leanings,  having  long 
ago  established  relations  with  Singapore  perhaps  through  the  sandalwood  trade  in 
the  first  place. 

If  “Murchison”  has  a  sheep-raising  future,  will  there  not  eventually  be  a  railway 
connecting  Sandstone  with  Leonora,  and  so  with  Laverton,  diverting  traffic  to  the 
natural  channel?  The  “WTieat  Belt”  shows  its  natural  capital  at  Northam,  already 
an  imiKirtant  junction  of  railways  and  strategically  a  better  place  for  the  state 
capital  than  Perth.  Kalgoorlie-Boulder  looks  as  if  permanence  is  assured  it  as  the 
distributing  center  of  the  region  (the  “Fields”),  and  Menzies  and  Norseman  attract 
some  interest  as  inter-regional  towns.  The  communications  of  the  “Wheat  Belt” 
converge  on  Northam,  and  the  belt  seems  to  lack  natural  outlets.  Most  of  the  wheat 
is  shipped  from  Fremantle.  A  few  years  ago  it  was  actually  cheaper  to  send  wheat 
from  near  Albany  to  the  port  of  Fremantle.  Probably  this  was  due  to  the  power 
of  vested  interests.  But  there  seems  to  be  justification  for  the  claims  of  Esperance 
as  a  port.  Perth  is  in  the  right  place  for  a  metropolis;  the  port  of  Fremantle  dictates 
its  presence,  and  the  weight  of  population,  which  will  always  be  towards  the  rainy 
southwest  corner,  ensures  its  permanence. 

.3  “.Secession  League”  has  recently  been  formed  in  Perth.  It  is  remarkable  that 
natural  conditions  isolate  the  real  economic  unit  of  Western  Australia  from  the 
east  far  more  thoroughly  than  sentiment.  The  ribbon  of  standard-gauge  railway 
from  Kalgoorlie  to  Port  Augusta  does  not  “unite”  the  West  and  the  Eastern  States; 
It  only  enables  them  to  communicate  a  little  more  quickly. 

Clarke  does  not  say  any  of  these  things  in  his  paper.  He  merely  presents  some¬ 
thing  that  is  probably  real  and  lets  it  speak  for  itself.  It  is  surprising  to  find  that 
he  has  not  used  Griffith  Taylor’s  work,  particularly  that  on  rainfall  (Griffith  Taylor: 
The  .Australian  Environment,  Melbourne,  1918).  Taylor  was  the  first  to  apply 
the  regional  conception  to  Australian  geography  and  the  first  to  use  a  regional  name, 
“Swanland,”  which  he  gave  to  the  rainy  southwest  comer  of  the  state.  The  omis¬ 
sion,  however,  has  probably  done  no  harm  to  Clarke’s  main  conclusions,  as  he  is 
thoroughly  informed  on  the  subject  of  rainfall  in  Western  Australia. 

M.  Aurousse.\u 
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POLAR  REGIONS 

Two  Icelandic  Cartographers.  Dr.  Hancl6r  Hermannsson  has  contributed  a» 
Volume  17  of  Islandica  a  study  of  two  Icelandic  cartographers  of  the  sixteenth  and 
seventeenth  centuries:  Bishop  Gudbrandur  Thorl4ksson  (1542-1627)  and  his  great- 
grandson  Bishop  Th6rdur  Thorl4ksson  (1637-1697).  Both  of  these  ecclesiastics 
were  men  of  superior  education.  Their  attainments  not  only  as  map  makers  but 
in  the  broader  fields  of  scholarship  give  us  some  idea  of  the  high  intellectual  stand¬ 
ards  that  prevailed  in  the  Iceland  of  their  time.  Bishop  Gudbrandur  “would  hare 
become  prominent  as  a  mathematician,  if  he  had  cultivated  that  discipline,  for 
which  he  had  an  especial  aptitude,  instead  of  turning  to  theology.”  His  work  in 
geography  was  noteworthy.  He  made  the  first  scientific  determination  of  latitude 
for  any  place  in  the  island.  He  constructed  a  celestial  globe  and  started,  but  ne^•er 
finished,  a  terrestrial  globe.  “  In  other  respects  he  furthered  geograph¬ 

ical  knowledge  by  encouraging  people  to  explore  unknown  or  little  known  parts." 

The  maps  of  Iceland  which  date  from  before  Bishop  Gudbrandur’s  time  are  very 
crude,  as  is  evident  from  the  specimens  reproduced  in  Dr.  Hermannsson's  paper.  In 
1590  Ortelius  published  a  supplement  to  his  atlas  entitled  "Additamentum  IV  theatri 
orbis  terrarum”;  in  this  there  was  first  published  a  map  on  which  Iceland  assumes 
recognizable,  if  somewhat  distorted,  outlines.  This  map  illustrates  the  common 
tendency  of  early  cartographers  to  exaggerate  the  dimensions  of  known  areas  at 
the  expense  of  the  unknown.  "  Bays  and  peninsulas  are  too  prominent  in  com¬ 
parison  with  the  bulk  of  the  land.”  A  stretch  of  the  southeast  coast  is  much  short¬ 
ened  owing  to  the  fact  that  “this  coast  is  without  any  harbors,  and  consequently 
remained  least  known  of  the  inhabited  parts  of  the  country  since  it  was 
very  seldom  visited  by  outsiders.”  About  250  names  shown  on  the  map  establish 
the  Icelandic  origin  of  the  original  from  which  it  was  copied,  .■\lthough  no  credit 
is  given,  in  Ortelius  at  least,  to  Gudbrandur,  there  is  little  doubt  that  this  map 
was  based  on  one  that  the  Icelandic  bishop  had  himself  drawn,  and  Dr.  Hermannsson 
is  also  inclined  to  believe  that  Gudbrandur’s  original  was  used  as  a  basis  for  a  map 
of  Iceland  in  Gerhard  Mercator’s  “Atlas”  (Duisburg,  1595). 

Bishop  Th6rdur’s  most  important  service  to  scholarship  was,  perhaps,  his  publi¬ 
cation  of  the  "Islendingab6k”  of  Ari  Frodhe  of  the  late  eleventh  and  early  twelfth 
centuries,  in  which  the  discovery  of  Iceland  was  narrated,  of  the  famous  “Land- 
namabdk”  containing  the  account  of  the  discovery  of  Greenland,  and  of  other 
“early  works  of  the  national  literature.”  Thdrdur’s  academic  dissertation,  which 
dealt  w'ith  the  topography  of  Iceland,  though  somewhat  mediocre  in  quality,  “went 
through  three  editions  in  four  years”  and  was  thus  doubtless  “useful  in  spreading 
correct  information  about  Iceland.” 

Of  the  three  maps  of  Iceland  which  Bishop  Th6rdur  drew  none  was  ever  published. 
The  first  (1668)  and  third  (1670)  are  preserved  in  manuscript  in  Copenhagen  and 
are  shown  in  reduced  photographic  facsimile  in  Dr.  Hermannsson’s  booklet.  The 
second  map  has  been  lost.  The  third  map  Dr.  Hermannsson  asserts  “is  quite  re¬ 
markable  for  its  time,  artistically  drawn,  and  often  surprisingly  accurate  in  detail. 
It  is  to  be  remembered  that  no  trigonometrical  survey  of  any  part  of  the  country 
had  then  even  been  attempted,  so  the  map  is  based  upon  a  few  astronomical  obser¬ 
vations  and  calculations  drawn  from  them,  upon  personal  knowledge  of  doubtless 
considerable  part  of  the  country,  upon  hearsay  and  information  from  various  people, 
and  to  some  extent  possibly  upon  written  sources.”  Although  the  contour  of  the 
coast  is  somewhat  better  than  on  Bishop  Gudbrandur’s  map,  the  proportions  are 
still  inaccurate,  and  “the  interior  is  very  unsatisfactory.”  No  less  than  582  names 
ap(>ear  on  the  map. 

Certain  maps  of  Bishops  Gudbrandur  and  Th6rdur  showing  Greenland  and 
the  northern  coasts  of  the  Atlantic  are  of  particular  interest  in  relation  to  various 
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nipeditions  that  were  sent  out  by  the  Danish  government  in  the  seventeenth  and 
eighteenth  centuries  in  search  of  the  colonies  that  had  been  planted  in  Greenland  in 
the  twelfth  century,  but  of  which  all  trace  had  been  lost  since  early  in  the  hfteenth 
antur>'.  Bishop  Gudbrandur’s  map — a  rough  sketch — shows  the  Eastern  and 
Western  settlements  of  the  old  colony  on  two  hords  penetrating  northward  into 
the  southern  end  of  Greenland.  An  inscription  asserts  that  the  "whole  east  coast 
is  entirely  uninhabited,”  and  in  refutation  of  Mercator  and  Magini,  “who,  following 
I  the  Zeno  story,  had  presented  the  northeast  extension  of  Greenland  as  inhabited,” 

*  the  bishop  declares  that  this  "is  an  absolutely  uninhabitable  desert.”  Bishop 
Thordur,  on  the  other  hand,  relying  upon  certain  Dutch  cartographers,  placed  the 
Eastern  settlement  on  the  east  coast  of  Greenland  and  in  so  doing  confirmed  "the 
fateful  error  which  was  the  cause  of  so  many  futile  and  disastrous  efforts 

to  reach  that  coast,”  an  error  not  definitively  corrected  until  the  nineteenth  century. 

Bishop  Thordur’s  map  shows  Svalbard,  the  "cold  coast,  ”  as  an  eastward  extension 
'  of  the  northeast  coast  of  Greenland,  lying  due  north  of  Iceland.  This  is  of  interest 
in  view  of  the  fact  that  Spitsbergen  and  Bear  Island  were  officially  given  the  name 
i  of  Svalbard  when  Norwegian  sovereignty  over  Spitsbergen  was  established  in  1925. 
.According  to  Icelandic  annals  of  the  thirteenth  century  Svalbard  was  discovered  in 
1194.  Its  position  as  described  in  the  early  sailing  directions  in  the  introduction  to 
the  "Lan(lnamab6k”  would  seem  to  confirm  the  position  at  which  Th6rdur  places 
it.  These  and  other  considerations  have  led  Gustav  Holm  to  identify  the  Svalbard 
of  the  Icelandic  sailing  directions  with  the  east  coast  of  Greenland  in  the  vicinity 
of  Scoresby  Sound.  "  In  the  end  of  the  summer  the  waters  off  this  part  of  the  coast 
may  be  entirely  free  from  drift  ice,  as  it  presumably  was  at  the  time  of  the  discovery. 
In  the  sound  a  rich  fauna  has  been  found,  consisting  of  walrus,  narwhal  and  polar 
bears,  all  of  which  animals  must  have  been  very  valuable  for  the  old  Northmen. 
Consequently,  there  is  every  likelihood  that  the  visits  were  repeated  year  by  year, 
until  the  ()ack  ice  placed  too  great  obstacles  in  the  way,  or  the  animals  decreased  in 
quantity.  .Afterwards  the  country  was  forgotten”  (Gustav  Holm:  "De  islandske 
Kursforskrifters  Svalbarde”,  with  English  summary,  "The  ‘Svalbarde’  of  the  Ice¬ 
landic  Sailing  Directions,”  Geogr.  Tidsskrift,  Vol.  29,  1926,  pp.  3-19;  reference  on 
p.  iq.  See  also  Finnur  J6nsson:  "Svalbarde,”  with  English  summary,  tWd.,  Vol.  29, 
1926,  pp.  80-90). 


PHYSICAL  GEOGRAPHY 

A  New  Delimitation  of  the  Arid  Regions.  It  is  well  known  that  an  amount  of 
rainfall  fully  sufficient  for  successful  crop  growing  in  a  cool  region  will  be  far  from 
adequate  when  the  temperature  is  high.  I  suppose  twenty  inches  of  rain  in  a  year 
will  grow  wheat  very  well  in  Montana.  But  in  Arizona  it  would  doubtless  need  to  be 
supplemented  by  irrigation  water.  A  large  evaporation  may  leave  little  water  in  the 
ground  for  plants  even  if  the  annual  rainfall  in  itself  is  considerable.  The  writer  of 
these  lines  likes  to  simplify  rainfall  maps  by  delineating  only  three  isohyetals,  those 
for  20,  40,  and  80  inches,  as  sep>arating  the  four  rainfall  grades  scanty,  sufficient, 
abundant,  and  excessive.  The  significance  of  the  four  adjectives  is  directed  toward 
[  crop  growing,  and  they  should  of  course  be  qualified  by  the  added  phrase  “other 
things  being  equal.”  But  other  things  are  not  equal,  and  rainfall  is  always  limited 
m  effectiveness  by  evaporation  which  is  itself  dependent  on  temperature  and  amount 
of  sunshine;  and  sunshine,  temperature,  and  rainfall  all  interact  on  one  another. 
Furthermore,  any  definite  quantity  of  water  left  in  the  ground  after  evaporation  has 
taken  its  toll  from  the  annual  rainfall,  is  of  varying  significance  for  plant  growth 
according  to  the  permeability  of  the  soil  and  its  slopes.  In  other  words  the  conditions 
of  plant  growth  are  very  complex;  and  rainfall  is  only  one  factor,  though  a  very 
important  one. 
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It  appears  that  Lang  (Verwitterung  und  Bodenbildung  als  Einfuhrung  in  (iie 
Bodenkunde,  Stuttgart,  1920)  has  proposed  a  "rain  factor"  as  distinctive  for  climatic 
soil  types.  This  rain  factor  is  rainfall  in  millimeters  divided  by  temperature  centi¬ 
grade.  Thus  500  millimeters  of  rainfall  (20")  divided  by  10®  (50®  F.)  gives  a  rain 
factor  of  50. 


Fig.  I — Isonotides  for  rain  factors  of  40  and  100  according  to  Dr.  Hirth.  Stippled  areas,  below  40. 
are  arid;  ruled  areas,  over  100,  are  “excessively  damp." 

Dr.  Paul  Hirth,  of  Gorlitz  (Die  Isonotiden,  PeUrmanns  Mitt.,  Vol.  72,  1926,  pp. 
145-149)  constructs  lines  of  equal  rain  factors,  calling  these  lines  "isonotides,”  for 
the  whole  world.  He  says  he  gets  the  name  from  the  Greek  word  uotU,  meaning 
dampness  (Jeuchtigkeit) .  Lang  made  rain-factor  grades  of  40,  60,  100,  and  160. 
Hirth  draws  isonotides  for  20,  40,  60,  and  100.  Lang  appears  to  have  proved  that 
the  critical  value  of  the  rain  factor  to  distinguish  arid  from  humid  regions  was  40. 
This  Hirth  accepts,  with  the  modification  that  the  boundary  is  not  a  line  but  a 
zone  of  varying  breadth,  and  emphasizes  the  superiority  of  this  method  of  delineating 
the  arid  regions  of  the  world  over  a  demarcation  by  rainfall  alone  (J.  1.  Adams: 
Caudal,  procedencia  y  distribucion  de  aguas,  etc.,  Bol.  Cuerpo  Ingenieros  de  Minas 
del  Peru  No.  27,  Lima,  1905). 

The  isonotides  for  rain  factors  40  and  100  are  reproduced  here.  Perhaps  they  may 
be  said  to  be  the  upper  and  lower  limits  of  dampness  suitable  for  plant  growth.  H 
w’e  compare  the  arid  region  of  these  maps  having  a  rain  factor  under  40,  with  the 
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area  of  less  than  20  inches  (500  millimeters)  rain  on  the  annual  rainfall  map,  we  note 
the  rain  factors  in  Africa  and  Australia  are  very  similar  to  the  areas  with  less  than  20 
inches  of  rain,  but  enlarged  to  the  north  and  east;  while  in  South  America  the  arid 
area  bv  isonotides  extends  less  both  to  south  and  to  north  than  the  area  of  insufficient 
rainfall.  In  North  America  and  Eurasia  the  arid  area  by  isonotides  is  smaller  than 


! 


Compare  this  interpretation  with  the  figures  on  pages  386  and  387  of  "A  New  Map  of  World  Rain¬ 
fall,”  by  Mark  Jefferson,  Geographical  Reviem,  Vol.  16,  1926,  pp.  285-290. 


that  of  insufficient  rainfall  by  large  areas  between  the  Pole  and  latitude  about  45® 
N.  The  northern  parts  of  Eurasia  and  North  America,  inland  as  well  as  coastal, 
are  not  short  of  rain  for  plant  needs,  although  they  have  less  than  twenty  inches.  In 
the  temperate  zones  the  details  of  isohyetals  and  isonotides  do  not  differ  notably. 

The  isonotide  of  100 — here  called,  perhaps  unfairly,  of  excessive  dampness — has 
some  curious  features.  Not  only  is  Amazonian  Brazil  overdamp  along  with  Paraguay, 
Eastern  Bolivia,  Peru,  and  most  of  Ecuador  and  Colombia,  but  so  are  New  England, 
New  York,  Michigan,  Wisconsin,  Minnesota,  Dakota,  western  Oregon,  and  Washing¬ 
ton,  with  all  of  Canada  and  Newfoundland,  for  all  these  regions  have  a  rain  factor  in 
excess  of  too.  It  is  hard  to  see  how  that  can  be  called  an  acceptable  conclusion.  And, 
as  the  Amazonian  region  with  rain  factor  over  100  is  about  equally  divided  into  one 
region  of  seasonal  and  another  of  non-seasonal  rainfall,  it  is  not  periodic  rain  alone 
that  makes  that  region  unacceptable  as  an  analogue  to  northeastern  United  States 
and  Canada. 
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The  problem  of  availability  of  rainfall  for  plant  growth  is  too  complicated  to  be 
solved  by  using  the  quotient  of  rainfall  and  temperature.  Rainfall  matters  a  good 
deal,  so  does  temperature;  but  so  also  do  amount  of  wind,  prevalence  of  clear  aky 
slope  of  the  ground,  and  permeability  of  the  soil;  and  they  all  need  separate  study 
and  expression  if  we  are  to  arrive  at  any  conception  of  their  united  effect,  just  as  in 
physics  we  learn  the  resultant  effect  of  several  forces  acting  together  only  by  con¬ 
sidering  the  effect  of  each  one  acting  separately. 

But  it  is  a  great  merit  of  the  isonotides  that  they  show  graphically  that  the  low 
temperature  of  the  northern  hemisphere  north  of  latitude  45®  prevents  its  small 
rainfall  from  leaving  it  arid. 

Mark  Jefferson 


GEOGRAPHICAL  NEWS 

Semi-Centeniiry  of  Four  European  Geographical  Societies.  An  interesting  con¬ 
tribution  to  the  history  of  modern  geography  is  given  in  the  proceedings  of  four 
European  geographical  societies  which  last  year  celebrated  their  fiftieth  anniver¬ 
saries — Madrid,  Brussels,  Antwerp,  and  Copenhagen.  All  four  societies  are  under 
Royal  patronage,  and  celebrations  of  all  were  distinguished  by  attendance  of  minis¬ 
ters  of  their  respective  governments  and  delegates  from  other  European  geographical 
societies. 

The  Real  Sociedad  Geogrifica  of  Madrid  held  its  celebrations  on  March  25-30. 
The  proceedings  are  reported  in  the  Boletin,  Vol.  66,  1926,  pp.  145-272,  and  also  in 
a  separate  publication,  "Quincuag^simo  Aniversario,  1876-1926."  In  addition  to 
social  gatherings  and  excursions  including  a  visit  to  Toledo,  two  special  public 
meetings  were  held  at  which  addresses  were  given  on  Spanish  contributions  to 
geography.  At  the  meeting  of  March  25,  presided  over  by  the  Minister  of  Public 
Instruction  and  Fine  Arts,  Excmo.  D.  Eduardo  Callejo  y  de  la  Cuesta,  Sr.  D.  An¬ 
tonio  L6f)e2  S&nchez  spoke  on  "  La  Geografia  y  los  Ge6grafos  espaAoles  en  el  primer 
tercio  del  siglo  XIX,”  Sr.  D.  Emilio  Zuranoon  “Madozy  su  Diccionario  Geogrifico 
— Coelk)  y  su  Atlas  de  Espana,”  Excmo.  Sr.  D.  Luis  Palomo  on  "  Los  fundadores  de 
la  Sociedad  Geogr4fica  y  de  otros  Centros  k  Institutos  geogr4ficos.” 

At  the  public  meeting  of  March  29  Sr.  D.  Miguel  de  Asua  y  Campos  told  of  the 
fifty  years’  work  of  the  Society;  and  its  President,  Excmo.  Sr.  D.  Francisco  Bergamln 
y  Garcia,  closed  with  a  speech  of  thanks  for  the  recognition  accorded  the  Society. 
Senor  Bergamln  also  asked  for  support  for  the  projects  the  Society  now  has  under 
way:  the  formation  of  an  archive  of  Spanish  geographical  photography — ^a  speech 
on  this  subject  dealing  with  cinematography  was  given  by  Sr.  D.  V’ictoriano  F.  As- 
carza — ,  the  publication  of  a  new  geographical-statistical  dictionary  of  Spain,  and 
an  exhaustive  study  of  the  civilizing  work  of  Spain  in  America. 

The  twin  societies  of  Brussels  and  Antwerp  held  their  celebrations  in  November. 
Foundation  of  the  Societies  was  coincident  with  the  famous  Geographical  Congress 
convoked  by  King  Leopold  II  in  1876,  and  naturally  the  activities  of  the  Societies 
have  lain  largely  in  the  African  field.  At  the  special  meeting  of  the  Soci6t6  Royale  de 
Gfegraphie  d’.Anvers,  held  on  November  6  under  the  presidency  of  M.  Maurice  de 
Cock,  General  Gourard,  French  delegate,  spoke  on  the  work  of  the  European  coun¬ 
tries  in  Africa  in  the  last  half  century,  and  Colonel  Sir  Francis  Younghusband, 
delegate  of  the  Royal  Geographical  Society  of  London,  on  English  colonization  in 
South  Africa  since  1876,  while  Colonel  Charles  Liebrechts  sketched  in  broad  lines 
the  great  colonial  work  of  King  Leopold.  The  Society  issued  a  richly  illustrated 
commemorative  volume  which  serves  as  a  catalogue  to  an  exhibition  of  Belgian 
cartography  of  the  sixteenth,  seventeenth,  and  eighteenth  centuries,  a  fitting  memo¬ 
rial  for  a  Society  whose  seat  is  a  home  of  early  map  making,  for  Ortelius  was  a  native 
of  Antwerp,  and  Mercator  of  near-by  Rupelmonde  (Le  cinquantenaire  de  la  Societe 
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Rovale  <le  Cifegraphie  d’Anvers,  Bull.  Soc.  Royal  Giogr.  i' Anvers,  V'ol.  46,  1926, 
pp.  1-5)* 

The  celebrations  of  the  Soci4t4  Royal  Beige  de  Gtegraphie  followed  on  November 
M.  Charles  Pergameni,  the  President,  recounted  the  history  of  the  Society. 
Besides  encouragement  of  African  studies,  the  Brussels  Society  with  its  sister  society 
of  Antwerp  helped  promote  a  notable  piece  of  polar  exploration  in  the  voyage  of  the 
Belgxca  under  de  Gerlache  at  the  end  of  last  century.  Among  other  speakers  were 
Colonel  Sir  Francis  Younghusband,  who  described  his  famous  journey  to  Lhassa, 
and  .M.  Emm.  de  Margerie,  director  of  the  Geological  Service  of  Alsace  Lorraine, 
who  spoke  on  the  work  of  French  geographers  during  the  last  hundred  years.  No¬ 
vember  8  also  was  a  "geographical  day"  devoted  to  presentation  of  papers  by  the 
following:  Charles  Pergameni,  on  the  discovery  of  the  Zaire;  A.  Halot,  on  the 
heroic  i)eriod  of  Belgian  work  in  the  Congo;  J.  Vanhulst,  on  the  Congo  of  today; 
1..  .Maury  on  the  cartography  of  the  Congo;  H.  Seligmann,  on  the  cartography  of 
Belgium;  J.  Halkin,  on  geographical  education  in  Belgium;  P.  Michotte,  on  type 
maps  of  Belgian  geographical  regions;  A.  Hegenscheidt,  on  new  programs  in  geo¬ 
graphical  instruction.  A  cartographical  exhibition  also  was  held.  Mile.  M.  A.  Lc- 
fevre  gives  an  account  of  proceedings  in  the  January  number  of  the  Annales  de 
Geographie  and  points  out  in  reference  to  the  last  named  papers  the  curious  situation 
still  obtaining  in  Belgium  that  geography  is  without  recognized  status  as  a  Uni¬ 
versity  subject. 

The  Kongelige  Danske  Geografiske  Selskap  celebrated  its  jubilee  on  November 
17  and  18.  In  opening  proceedings  on  November  17  the  President,  Admiral  Wandel, 
traced  Danish  geographical  activities  preceding  the  foundation  of  the  society,  and 
later  Professor  M.  V'ahl  spoke  on  Danish  participation  in  Arctic  exploration.  At  a 
brilliant  function  on  November  18,  attended  by  H.  M.  the  King  and  the  Royal 
Family,  the  Secretary,  General  de  Castonier,  gave  a  r6sum6  of  the  foundation  and 
history  of  the  Society,  and  proceedings  also  included  an  address  by  the  Chief  of 
(Geological  Research,  M.  Victor  Madsen,  on  the  "Evolution  of  Greenland”  {Geogr. 
Tidsskrift,  Vol.  29,  1926,  pp.  193-201). 

'  OBITUARY 

Sir  John  Scott  Keltie.  Sir  John  Keltie  died  in  London  on  January  12  in  his 
87th  year,  "at  work  almost  to  the  last  day."  Before  turning  to  geography  Keltie 
had  engaged  in  literary  and  editorial  work.  This  included  the  subeditorship  of 
Nature  where  he  was  brought  in  contact  with  progressive  movements  in  the  scientific 
world  in  general.  His  official  connection  with  the  Royal  Geographical  Society  com¬ 
menced  in  1884  by  his  appointment  as  geographical  inspector  to  inquire  into  the 
conditions  of  geographical  instruction  in  Great  Britain  and  abroad.  His  report 
published  in  1886  helped  notably  towards  the  improvement  of  geographical  educa¬ 
tion,  as  may  be  seen  by  comparison  with  his  own  review  of  the  situation  35  years 
later,  "The  Position  of  Geography  in  British  Universities”  (Amer.  Geogr.  Soc. 
Research  Ser.  No.  4,  1921).  In  1885  Keltie  was  appointed  librarian  of  the  Royal 
Geographical  Society:  in  1892  he  became  secretary  and  editor,  remaining  in  this 
capacity  until  his  resignation  in  1915.  An  interesting  record  of  his  term  of  service 
is  to  be  found  in  his  address  "Thirty  Years’  Work  of  the  Royal  Geographical  Society” 
(Geogr.  Journ.,  Vol.  49,  1917).  In  concrete  form  his  influence  is  to  be  seen  in  the 
Geographical  Journal,  which  assumed  its  present  form  and  title  in  1893.  His  services 
were  commemorated  by  the  Victoria  Medal  in  1917,  and  among  numerous  other 
honors  he  received  the  Cullum  Medal  of  the  American  Geographical  Society  awarded 

in  1915- 

Keltie’s  own  geographical  writings  are  marked  by  breadth  and  humanity  of  touch 
as  is  seen  for  instance  in  the  little  book  "Applied  (Geography”  (1890;  2nd  edit., 
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1908).  His  intimate  knowledge  of  African  questions  made  "The  Partition  of  Africa" 
(1893;  2nd  edit.,  1895)  a  standard  work.  Doubtless  he  will  be  best  remembered 
by  the  Statesman’s  Year  Book  which  he  has  edited  since  1883,  while  he  will  have  a 
memorial  in  the  help  and  inspiration  he  afforded  to  others  out  of  his  store  of  wisdom 

JovAN  Cvijic.  Jovan  Cviji6  died  in  Belgrade  on  January  16  in  his  sixty-second 
year.  He  was  a  geographer  in  the  fullest  sense  of  the  word,  with  his  work  distin¬ 
guished  by  its  comprehensiveness,  detail,  and  originality.  In  his  homeland  be 
found  a  field  little  touched  geographically,  and  on  every  geographical  aspect  of  h 
he  has  shed  light.  On  the  physical  side  one  may  refer  to  his  work  on  tectonics  and 
glaciology,  his  writings  in  western  European  languages  including  “Tektonik  der 
Balkanhalbinsel"  (Intematl.  Geol.  Congress  at  Vienna,  1903),  "Grundlinien  der 
Geographie  und  Geologie  von  Mazedonien  und  Altserbien,"  Vol.  i  {Petermanns 
Mitt.  Ergdnzungsheft  No.  162,  1908),  "L’6poque  glaciaire  dans  la  P^ninsule  bal- 
kanique"  (Ann.  de  Geogr.,  Vol.  26,  1917).  But  on  this  side  he  is  s(>ecially  knoirn 
for  his  definitive  studies  on  karst  phenomena.  An  important  paper,  “  Hydrographie 
souterraine  et  Evolution  morphologique  du  Karst”  (Recueil  des  Travaux  de  I’ Inst. 
<U  Geogr.  Alpine,  Vol.  6,  1918),  was  discussed  in  the  Geographical  Review,  Vol.  ii, 
1921,  by  E.  M.  Sanders  under  the  title  "The  Cycle  of  Erosion  in  a  Karst  Region." 
To  the  Geographical  Review  he  contributed  a  characteristically  careful  elaboration 
of  one  phase  of  karst  erosion  in  "The  Evolution  of  Lapies:  A  Study  in  Karst  Phys¬ 
iography”  (V'ol.  14,  1924).  Substantial  and  admirably  illustrated  is  the  work 
" Geomorphologiya  ”  (Morphologic  Terrestre)  of  which  two  volumes  have  appeared 
in  1924  and  1926  respectively  and  a  third  is  still  in  manuscript. 

Cvijid’s  intimate  knowledge  of  the  Balkans  was  based  on  exhaustive  held  work. 
He  has  stated  that  from  1888  to  1915  he  undertook  at  least  one  held  trip  each  year 
in  the  peninsula  aside  from  journeys  in  other  European  regions.  In  this  work  he 
was  aided  by  the  students  who  sat  under  h'iti  since  he  became  professor  of  geography 
at  the  University  of  Belgrade  in  1893.  With  their  collaboration  he  has  published 
through  the  Serbian  Academy  of  Sciences  a  series  of  volumes — 20  have  appeared 
up  to  date — on  the  population  of  the  Serbian  lands,  largely  a  study  of  the  migrations 
of  the  southern  Slavs  and  their  consequences.  His  writings  in  human  geography 
also  include  the  papers  "The  Geographical  Distribution  of  the  Balkan  Peoples" 
and  "The  Zones  of  Civilization  of  the  Balkan  Peninsula”  in  the  Geographical  Re¬ 
view,  Vol.  5,  1918,  and  that  excellent  regional  monograph,  "I.a  Peninsule  Bal- 
kanique”  (Paris,  1918). 

Professor  Cvijic  also  w'as  responsible  for  the  foundation  in  1910  of  the  Geographical 
Society  of  Belgrade  and  the  inception  of  its  bulletin,  now  an  annual  publication  whose 
contents  may  be  found  analyzed  in  the  Bibliographic  Geographique.  The  esteem  in 
which  Cviji6  was  held  as  teacher  and  scholar  is  reflected  in  the  "  Recueil  de  Travaux" 
offered  by  his  friends  and  collaborators  on  the  celebration  of  his  35  years  of  scientific 
work  in  1924.  He  was  awarded  the  Cullum  Medal  of  the  American  Geographical 
Society  in  1924. 
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Studies  in  Eskimo  Culture  and  Origins 

Ksi  n  Rasmussen.  Across  Arctic  America:  Narrative  of  the  Fifth  Thiile  Expedi¬ 
tion.  XX  and  388  pp.;  maps,  ills.  G.  P.  Putnam’s  Sons,  New  York  and  London, 
1927.  Price  $5.00.  9H  X  inches. 

‘'.\nd  in  my  heart  I  bless  the  fortune  which  made  me  be  born  in  a  time  when 
Arctic  exploration  by  means  of  dog  sledging  was  not  yet  antiquated.” 

This  was  Knud  Rasmussen’s  first  outburst  of  gratitude  after  having  gloriously 
reached  his  goal,  no  doubt  the  first  man  who  has  made  the  voyage  directly  from 
Greenland  across  the  ice-filled  Hudson  Bay  and  from  there  on  dog  sledge  to  Bering 
Strait  and  the  coast  of  Asia — having  thus  perambulated,  Eskimo  fashion,  the  Arctic 
shores  between  the  northernmost  comers  of  the  Atlantic  and  the  Pacific  Oceans. 
A  stretch  which  our  time  has  royally  transformed  to  a  flying  passage  of  some  few 
days  and  nights:  but  Dr.  Knud  Rasmussen  spent  three  years  on  it.  He  aimed 
at  something  other  than  making  discoveries  in  the  air  or  flying  high  over  his  objects 
of  investigation.  His  work  was  meant  to  be  built  not  on  one  dimension  but  on 
all ;  and  as  one  of  them  we  must  reckon  time. 

Let  it  be  said  at  once  that  Dr.  Knud  Rasmussen  has  succeeded,  in  codperation 
with  his  Danish  scientific  associates — K.  Birket-Smith,  Therkel  Mathiassen,  Peter 
Freuchcn,  and  others — in  producing  a  number  of  new  contributions  to  the  geography, 
archeology,  anthropology,  and  folklore  of  the  Eskimos  and  their  lands.  Thus  he 
has  augmented  our  knowledge  of  the  cen  ••al  Eskimo  tribes,  their  history  and  distribu¬ 
tion,  their  culture  and  mentality.  He  reached  some  of  them  in  time  before  the  white 
man’s  shadow  could  fall  on  the  national  culture  of  the  tribes  by  way  of  trading 
or  mission  work.  Here  south  of  the  North  Magnetic  Pole  a  virgfin  soil  was  still 
left  for  the  white  explorers;  here  the  innermost  kernel  of  the  Eskimo  race  was  found, 
the  tribes  of  the  Barren  Grounds  and  the  archipelago  north  of  Hudson  Bay.  These 
tribes  had  maintained  their  old  bow-and-arrow  and  stone-age  culture  up  to  our 
own  days. 

I  do  not  mean  to  say  that  this  expedition  has  discovered  the  primeval  Eskimos 
or  solved  the  problem  of  the  origin  of  the  Eskimo  culture.  This  is  what  Dr.  Ras¬ 
mussen  believes  himself,  because  he  thinks  he  has  discovered  among  these  people 
so  many  proofs  of  the  theory  (already  formed  by  earlier  ethnologists)  that  the 
Lskimos  originated  from  certain  Indian  tribes  of  the  interior,  who  have  emigrated 
to  the  .Arctic  coasts  west  of  Hudson  Bay.  Here  they  are  assumed  to  have  trans¬ 
formed  “the  winter  side”  of  their  hunting  culture  into  seal  hunting  on  the  sea  ice 
or  from  the  kayak.  Our  (Danish)  countryman  H.  P.  Steensby  in  1920,  in  his  first 
paper,  bestowed  much  learning  and  phantasy  in  support  of  this  theory  but  later  on 
he  modified  it  essentially  in  the  English  edition.  In  contradistinction  to  Steensby 
I  am  of  opinion  that  the  earlier  theory  of  Alaska  as  the  place  of  origin  of  the  Eskimo 
culture,  advanced  by  J.  H.  Rink  about  1868,  is  nearer  to  the  truth.  But  I  think 
that  the  problem  ought  to  be  viewed  at  a  wider  angle  so  that  the  correspondences 
i  with  the  .Arctic  peoples  of  Siberia  and  various  East  Asiatic  peoples  could  be  taken 
I  into  consideration  before  the  whole  question  is  solved. 

!  As  a  result  of  the  archeological  explorations  Dr.  Rasmussen’s  expedition  seems 

I  to  have  unveiled  the  riddle  of  the  fabulous  people,  the  Tunit  of  the  legends,  who 
lived  in  stone  houses  in  the  central  parts.  He  has  finally  discovered  who  they  were 
and  where  their  descendants  live  now:  they  turn  out  to  be  identical  with  the  an- 
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cestors  of  the  Thule  culture  who  long  ago  peopled  the  archipelago  north  of  rana^ 
and  whose  descendants  still  people  the  coasts  of  Greenland  and  probably  also  the 
northern  coasts  of  Alaska.  Dr.  Rasmussen  is  inclined  to  see  in  both  of  these  groups  | 
offshoots  from  the  primeval  Eskimos  of  the  Barren  Grounds,  so  that  he  considers 
the  Alaskan  Eskimo  culture  as  a  secondarily  developed  coast  culture  which,  finally,  I 
sent  a  secondary,  or  tertiary,  offshoot  back  from  Alaska  eastward  right  over  to  1 
Greenland.  [ 

The  newest  and  most  valuable  material  in  Dr.  Rasmussen's  book  is  derived  1 
from  the  deep  sources  of  Eskimo  life.  From  the  last  untouched  tribes,  he  brings 
us  many  vivid  and  intimate  pictures  of  their  day -by -day  pursuits,  of  their  conceptions 
of  the  world,  and  of  their  moral  and  traditional  ideas.  I  believe  that  this  book  srill  ^ 
become  one  of  the  primary  sources  of  our  knowledge  of  the  Eskimos.  Owing  to  the 
author’s  vigorous  understanding  and  intimate  insight  into  the  primitive  mind  of 
this  people  it  is  superior,  in  certain  respects,  to  most  of  the  earlier  works  on  this 
theme.  1  do  not  mean  to  disparage  the  works  of  the  American  ethnologists,  many 
of  which  testify  to  a  more  scientific  method;  but  let  it  be  remembered  that  this 
book  of  Dr.  Knud  Rasmussen  is  merely  a  preliminary  report  of  his  voyage  without 
any  aim  at  sy’stematization.  E.  \V.  Nelson  has  produced  the  principal  classic  work 
on  the  Alaskan  Eskimos,  and  the  recent  works  of  the  Canadian  Arctic  Expedition 
on  the  west  central  Eskimos  surely  rival  both  those  of  Professor  Franz  Boas  and  of 
the  Danish  Greenland  experts.  It  is  a  question  if  the  investigations  of  Knud  Ras¬ 
mussen’s  expedition  will  prove  to  be  productive  on  the  same  points  as  those  of  the 
American  ethnologists.  I  have  especially  in  mind  here  Nelson’s  descriptions  of 
the  culture  festivals,  masks,  and  ideas  and  Jenness’  monographs  on  Eskimo  music 
and  cat’s  cradles  and  his  notations  of  Eskimo  texts.  But  Knud  Rasmussen  and 
his  comrades  excel  by  their  immediate  understanding  of  the  language  and  in  their 
method  of  research  work,  because  they  have  first  trained  themselves  through  many 
years  of  study  in  Copenhagen  and  in  Greenland.  It  is  to  be  hoped  that  the  Danish 
school  of  Eskimo  study,  founded  in  the  last  century  by  men  like  Dr.  Rink  and 
G.  Holm,  will  assert  itself  when  the  new  and  in  part  foreign  material  from  Eskimo 

regions  outside  of  Greenland  comes  to  be  dealt  with.  _ 

WlLLI.\M  Th.\I.BITZER 

Waldemar  Bogoras.  Early  Migrations  of  the  Eskimo  Between  Asia  and  America. 

Bibliogr.  CompU-Rendu  Congris  InUrnat'l  des  Americanisles,  2 1st  Session, 

2nd  Part,  at  Goteborg,  1^24,  pp.  216-235.  Gdteborg  Museum,  1925. 

Th  is  interesting  paper,  by  the  author  of  the  volume  on  the  Chukchi  in  the  Memoir* 
of  the  Jesup  North  Pacific  Expedition,  deals  with  two  subjects  rather  closely  inter¬ 
woven.  In  the  first  part  the  writer  gives  some  new  information  concerning  the 
number  and  village  sites  of  the  Asiatic  Eskimos,  their  dialects,  and  their  relations 
with  the  neighboring  Siberian  tribes;  in  the  second  he  tries  to  show  that  their  main 
dialect,  Ai’wan,  contains  more  archaic  features  than  any  other  Eskimo  dialect,  and 
suggests,  in  rather  guarded  language,  that  the  Asiatic  shore  of  Bering  Sea  may  have 
been  the  original  homeland  of  the  entire  Eskimo  stock.  For  the  most  part  the  paper 
is  an  excellent  one;  only  the  theoretical  portion  lays  itself  open  to  serious  criticism. 

The  Asiatic  Eskimo,  it  is  said,  number  about  1000,  a  figure  derived  from  a  census 
taken  25  years  ago;  and  they  are  scattered  through  nine  villages,  seven  on  the  south 
side  of  Indian  Point  and  two  on  the  north  side  of  East  Cape.  Bogoras’  analysis  of 
place  names,  strengthened  by  some  archeological  evidence,  shows  that  they  occu¬ 
pied  a  much  longer  stretch  of  the  coast  in  former  times  but  were  driven  out  by  the 
Chukchi.  He  believes  that  they  are  now  increasing,  although  epidemics  such  as  he 
witnessed  in  1896  and  1900  may  wipe  out  the  surplus  of  a  decade. 

Bogoras  asserts  that  St.  Lawrence  Island  was  colonized  from  the  Asiatic,  not 
from  the  American  side.  This  is  probably  true;  but  it  is  no  longer  true  that  the 
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if  population  of  the  island  is  rapidly  dying  out  and  is  kept  up  only  by  immigration 
from  the  mainland  of  Asia.  The  United  States  government  keeps  a  large  reindeer 
herd  there  under  the  general  supervision  of  a  school-teacher,  and  the  inhabitants  are 
now  fairly  prosperous.  I  understand,  indeed,  that  they  are  really  increasing  in 
number,  although  exact  figures  are  not  available  to  me  at  this  moment. 

The  presence  of  three  distinct  dialects  among  the  Asiatic  Eskimos,  as  described  by 
Bogoras,  indicates  conditions  parallel  to  those  on  the  Alaskan  side.  Bogoras  gives 
many  examples  in  his  paper  of  the  great  influence  the  Chukchi  and  the  Asiatic  Eskimos 
have  exerted  on  each  other,  affecting  not  only  the  material  cultures  of  both  peoples 
but  their  languages.  The  Eskimos  borrowed  many  words  relating  to  land  animals 
and  land  pursuits,  the  Chukchi  an  even  larger  number  relating  to  sea  mammals  and 
maritime  activities;  and  both  peoples  borrowed  each  other’s  conjunctions.  The 
Chukchi  strangely  enough,  show  no  disposition  to  learn  any  foreign  language.  When 
a  party  of  Chukchi  came  to  trade  at  Little  Diomede  Island  last  summer  they  brought 
‘  as  their  interpreter  an  Elast  Cape  Eskimo  who  had  learned  their  language.  Their 
leader,  however,  had  a  slight  smattering  of  English,  and,  since  nearly  all  the  trade 
goods  come  directly  from  America,  it  is  probable  that  English  rather  than  Chukchi 
or  even  Russian  will  become  the  lingua  franca  for  all  the  native  tribes  along  this 
coast. 

In  South  .Maska  the  rdle  of  the  Chukchi  was  filled  by  the  Athapaskan  Indians, 

I  from  whom  the  Eskimos  borrowed  many  elements  of  their  material  culture  and  of 
their  social  and  religious  life.  The  interaction  in  language  here  is  less  clear  but  has 
probably  been  considerable.  On  both  sides  of  Bering  Sea,  therefore,  the  Eskimos 
have  undergone  much  greater  pressure  from  outside  peoples  than  anywhere  between 
Boring  Strait  and  Greenland. 

This  has  a  significant  bearing  on  an  important  section  of  Bogoras*  paper,  his 
theory  that  the  .\i’wan  dialect  of  .\sia  is  the  most  archaic  of  all  the  Eskimo  dialects. 
Here  he  is  at  a  distinct  disadvantage,  because  no  good  lexical  material  has  yet  been 
published  from  Alaskan  tribes,  and  he  is  forced  to  depend  on  the  imperfect  studies 
of  Schultze  and  Barnum.  It  seems  premature  to  assert,  therefore,  that  many  words 
in  the  .Ai’wan  dialect  are  known  in  Labrador  or  Greenland  but  unknown  in  Alaska; 
the  instance  he  gives,  Ai’wan  atnak,  "wolf,”  Greenland  and  Baffin  I.and  amaroq, 
is  actually  widely  known  in  Alaska;  I  have  recorded  it  in  the  Greenland  form  at 
Barrow  and  Point  Hope  in  the  north,  at  Wales  in  Bering  Strait,  and  at  Inglestat  in 
Norton  Sound.  Some  of  the  supposedly  archaic  features  in  the  Ai’wan  dialect,  again, 
may  rather  be  degradations  due  to  the  dropping  of  initial  and  final  sounds,  such  as  I 
have  noticed  in  the  dialect  of  East  Cape.  The  Ai’wan  dialect  may  possibly  contain 
some  archaic  elements  not  found  in  other  places,  but,  judging  from  the  material 
presented  in  this  paper,  it  rather  appears  to  have  undergone  greater  modification 
than  any  dialect  outside  of  southern  Alaska.  After  all,  this  is  what  we  should  expect 
in  view  of  the  overwhelming  influence  exerted  by  the  Chukchi  and  the  Yukon  Indians 
on  the  Eskimos  of  this  area. 

Bogoras  raises  the  question  as  to  whether  the  Eskimos  were  aboriginal  in  Asia  and 
thence  went  over  to  America,  or  whether  they  first  developed  in  America  and  later 
migrated  back  into  Asia.  Without  committing  himself  to  a  definite  answer,  he 
emphasizes  the  antiquity  of  their  occupation  of  the  Asiatic  shore  and  suggests  that 
the  archaic  (?)  character  of  the  dialects  there  constitutes  a  strong  though  not  con¬ 
clusive  argument  in  favor  of  an  Asiatic  origin.  So  he  speaks  of  a  human  wave  starting 
at  Bering  Strait  and  reaching  Greenland  only  a  few  centuries  before  the  present 
date  and  states  that  he  is  ready  to  assume  that  some  eight  to  ten  centuries  ago  the 
Eskimo  tribe  formed  a  whole  which  was  moving  from  the  west  eastward.  In  proceed¬ 
ing  to  occupy  new  territories  in  the  east,  he  adds,  they  naturally  had  to  leave  the 
countries  in  the  west;  so  they  retreated  before  the  pressure  of  their  western  neighbors, 
among  whom  the  Chukchi  were  the  most  prominent.  He  suggests,  further,  that  the 
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retreat  of  the  Eskimos  from  Asia  was  perhaps  correlative  with  their  occupation  of 
Greenland;  that  the  Arctic  villages  left  by  the  Eskimos  to  the  maritime  Chukchi 
were  compensated  for  by  the  new  Greenland  settlements,  including  those  captured 
from  the  Norsemen. 

Here  Bogoras  seems  to  overlook  or  minimize  the  importance  of  recent  discoveriet 
in  northeastern  America  and  to  allow  too  little  time  for  the  growth  of  the  N-arious 
Eskimo  cultures  in  the  eastern  Arctic.  It  is  highly  improbable  that  the  Eskimoi 
inland  from  Hudson  Bay,  who  never  hunt  sea  mammals  or  visit  the  sea  except  to 
trade,  migrated  from  Alaska  within  the  last  800  or  1000  years  and  abandoned  their 
ancient  culture  in  favor  of  a  new  and  more  primitive  mode  of  life.  Again,  the  old 
Thule  culture  of  Hudson  Bay  and  northwest  Greenland,  whatever  its  place  of  origin, 
was  certainly  well  established  in  those  regions  before  the  Icelandic  discovery  of 
Greenland.  It  is  fairly  certain,  too,  that  the  Skraelings,  whom  the  old  Norsemen 
encountered  in  "Vinland,”  were  Eskimos,  and  it  is  hard  to  believe  that  they  could 
have  traveled  so  far  from  Bering  Strait  in  one  or  two  centuries.  Finally  the  Eskimo 
settlements  in  the  Arctic  are  so  scattered  and  extend  over  so  vast  a  stretch  of  coast 
line  that  even  a  violent  disturbance  of  the  population  on  the  Asiatic  shore  could 
hardly  cause,  except  very  remotely  and  then  only  after  the  lapse  of  many  centuries, 
so  great  a  movement  in  northeastern  America  as  the  migrations  to  Greenland. 

D.  Jensess 

Exploration  in  .\raria 

R.  E.  Cheesman.  In  Unknown  Arabia,  xx  and  447  pp.;  maps,  ills.,  index.  Mac¬ 
millan  &  Co.,  London,  1926.  25s.  lo  x  inches. 

Well  within  the  margin  of  the  great  desert  of  southern  Arabia  lies  the  oasis  of 
Jabrin.  Although  mentioned  by  medieval  Arabic  geographers  and  shown  on  many 
modern  maps  as  a  broad  well-watered  wadi  running  eastward  to  the  Persian  Gulf, 
Jabrin  before  1924  “had  been  denied  to  European  eyes,  and  had  been  seen  even  by 
very  few  Arabs.  Its  palm  groves  had  been  surrounded  by  a  veil  of  mystery  and 
many  were  the  tales  of  wonder  and  magic  told  by  the  superstitious  badawin  who 
graze  their  camels  in  the  vicinity  ’’  Major  Cheesman’s  journey  has  swept  away 
the  mystery  We  know  now  that  the  well  at  Jabrin  with  "unlimited  water  at 
40  feet”  lies  in  latitude  23®  18' 6”  N.,  longitude  48®  54'  10”  E.,  and  we  also  know 
that  the  Jabrin  oasis,  far  from  being  a  great,  wide,  fertile  wadi,  is  a  small  tract 
of  “neglected  palm  groves  with  bare  limestone  spaces  and  shallow  water  holes." 
A  few  Bedouins  of  the  A1  Murra  tribe  dwell  here  in  an  “encampment  of  black 
and  white  wcxjl-woven  tents.”  Having  come  recently  under  the  control  of  Ibn 
Sa‘ud,  who  is  trying  to  foster  in  the  nomads  of  his  realm  a  taste  for  agriculture  and 
more  civilized  ways  of  living,  the  A1  Murra  at  the  time  of  Cheesman’s  visit  were 
“attempting  to  grow  a  few  small  patches  of  young  wheat,”  irrigating  their  meager 
fields  by  means  of  primitive  water  hoists  o|)erated  by  donkeys. 

Major  Cheesman  came  to  Jabrin  on  a  course  running  a  little  west  of  south  from 
Hufuf  through  waterless  sandy  and  gravelly  plains  fringing  the  dunes  of  the  JMura 
desert  to  the  east.  His  journey,  undertaken  primarily  for  the  purpose  of  collecting 
zoological  specimens,  was  made  possible  by  Ibn  Sa’ud.  Before  plunging  into  the 
unknown  south,  Cheesman  was  obliged  to  spend  several  months  in  the  capital  of 
Al-Hasa,  during  which  he  cxrcupied  himself  in  collecting  sjjecimens.  His  informal, 
humorous  story  of  exjieriences  in  Hufuf  gives  an  entertaining  picture  of  everyday 
life  in  one  of  the  largest  and  most  prosperous  settlements  of  .Arabia. 

Hufuf  owes  its  prosperity  to  an  abundant  water  supply.  There  are  probably 
several  hundred  running  springs  in  the  Hasa  oasis,  many  of  them  thermal.  Use  of 
the  water  for  irrigation,  as  is  almost  universally  the  case  in  arid  regions,  is  strictly 
controlled  by  the  community.  “When  a  man  buys  a  garden  he  obtains  a  paper  on 
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which  his  times  for  water  are  noted,  and  this  paper  is  left  with  the  Governor.  .  .  . 
The  system  of  control  that  has  been  evolved  by  custom  has  now  developed  into  a 
inar\elously  complicated  and  efficient  piece  of  machinery.” 

Besides  writing  of  his  journey  to  Jabrin  Cheesman  devotes  a  chapter  to  an  expedi¬ 
tion  carried  out  in  1921.  Hearing  that  there  were  ruins  at  Salwa,  lying  at  the  head 
of  the  shallow,  narrow  gulf  separating  the  peninsula  of  Qatar  from  the  mainland, 
he  undertook  a  journey  thither,  in  the  course  of  which  the  first  survey  of  the  gulf  of 
Salwa  was  made.  The  ruins  proved  disappointing,  but  Cheesman  found  a  recom¬ 
pense  for  his  disappointment  in  1923  when  he  discovered  an  extensive  field  of  ruins 
near  ‘Oqair,  the  port  of  HufQf.  There  is  strong  reason  to  believe  that  these  repre¬ 
sent  the  remains  of  the  great  ancient  emporium  of  Gerra. 

In  the  zoological  field  Major  Cheesman  not  only  collected  many  specimens, 
including  some  of  new  species,  but  made  not  a  few  valuable  observations  on  adapta¬ 
tions  of  animal  life  to  the  desert  environment.  Unlike  Dr.  P.  A.  Buxton  (see  Geogr. 
Ret.,  Vol.  15,  1925,  pp-  170-172),  he  is  a  believer  in  protective  coloration:  “I  think 
the  development  of  a  colour  as  evidenced  most  clearly  in  a  subspecies  is  the  result 
of  an  influence  w'hich  I  will  call  the  subspecific  desire,  operating  through  generations 
of  that  species,  for  that  particular  tone  which  will  harmonize  with  its  environment 
and  render  the  wearer  inconspicuous.” 

Owing  to  the  fact  that  the  desert  is  occasionally  visited  by  fogs  and  that  its 
surface  is  not  infrequently  covered  with  a  heavy  dew,  Cheesman  finds  it  difficult 
‘‘to  advance  any  theory  as  to  whether  the  various  species  seen  are  able  to  exist 
entirely  without  water  or  not.”  Stories  of  camels  going  very  long  periods  without 
drinking  ‘‘are  mostly  derived  from  imaginative  badawin  by  over-credulous  travel¬ 
lers."  The  maximum  period  during  which  the  camel  can  withstand  thirst  is  probably 
not  very  much  more  than  twelve  days. 

I  Chet“sman  points  out  that  ‘‘the  sands  were  the  nomad’s  best  grazing  grounds  and 
j  were  not  the  lifeless  wastes  I  had  imagined”  (see  also  the  present  number  of  the 

I  Rn-iew,  pp.  205-206).  ‘‘In  the  dune  country  the  plants  were  larger  and  in  far 

j  greater  variety”  than  in  the  gravel  plains,  the  reason  for  this  being  that  ‘‘the  sand 

has  the  power  of  absorbing  and  retaining  dew  and,  of  course,  rain  if  it  occurs,  while 
j  the  gravel  has  not.” 


The  Countess  Malmignati.  Through  Inner  Deserts  to  Medina.  188  pp.;  map, 
ills.  Philip  Allan  &  Co.,  London,  1925.  los.  6d.  9x6  inches. 

The  authoress  professes  to  have  made  an  extensive  journey  from  Palmyra  through 
the  deserts  of  northern  Arabia  to  Zilfi,  thence  to  Medina,  and  thence  returning  by 
1  the  Hejaz  railway  back  to  Damascus.  Her  book  is  illustrated  with  photographs  and 

i  drawings. 

She  asserts  that  her  trip  was  facilitated  by  ‘‘Sultan  AI  Tayar,”  Prince  of  the 
1  "Roalla”  tribe;  the  head  chief  of  the  Kwala  since  1906,  however,  has  been  An-Nflri 
I  eben  Sha'lan.  My  young  friend  SulfSn  dl  TayySr,  who  is  not  a  member  of  the  Rwala 
^  but  of  a  subdivision  of  the  Weld  *.\li,  camps  almost  the  whole  year  round  in  the 
vicinity  of  '.\dhra,  not  far  from  Damascus,  and  never  leads  his  tribesmen  to  central 
Arabia.  The  Rwala  would  never  camp  near  Palmyra  in  June  nor  migrate  in  high 
summer  in  the  unreasonable  manner  described  by  the  authoress.  The  camping 
grounds  of  the '  Amarat  are  on  the  banks  of  the  middle  Euphrates,  not  east  of  Medina 
where  she  states  she  has  met  this  tribe.  Since  1842  there  have  been  no  kaymakams, 
or  Turkish  governors,  in  the  settlements  of  Nejd,  although  the  Countess  Mal¬ 
mignati  writes  of  having  encountered  one  in  every  town  there.  The  manners  and 
customs  of  the  Bedouins  and  settlers  as  she  describes  them  are  ridiculous. 

The  authoress  does  not  mention  the  year  of  her  expedition.  In  1908-1909  and 
again  in  1914-191 5  the  undersigned  lived  many  months  with  the  Rwala  and  Shammar 
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in  the  regions  that  the  Countess  pretends  to  have  crossed.  At  the  time  of  my  ! 
joum  in  Arabia,  however,  she  was  unknown  both  in  the  desert  and  at  Damascus 
From  1916  to  1919  Medina  was  besieged,  and  it  would  have  been  impossible  to 
enter  it  as  she  pretends  to  have  done.  Since  1919  the  railway  between  Medina 
and  Damascus  has  been  in  operation  very  seldom.  It  is  not  possible,  therefore  to  ' 
assign  any  date  for  the  Countess’s  trip. 

The  photographs  and  sketches  contradict  the  narrative.  There  are  two  photo-  ' 
graphs  (at  pages  46  and  68)  both  said  to  represent  the  rich  merchant  “  Mahmoud  I 
Bassaam,”  who  the  Countess  says  accompanied  her  on  her  journey.  The  illustration 
at  page  46,  it  is  true,  is  a  portrait  of  my  friend  Muhammad  eben  Bassam,  a  mil¬ 
lionaire  residing  at  as-Salehijje — but  he  never  accompanied  any  European  into  tht  ' 
inner  deserts.  The  person  in  the  illustration  at  page  68  is  a  different  man,  DSud 
an-Nebki,  also  an  acquaintance  of  mine.  The  figure  at  page  62  according  to  the 
legend  represents  the  author’s  tent  and  caravan  at  Palmyra.  As  all  the  camels  in 
this  photograph  carry  pack  saddles  and  are  lying  before  a  peddler’s  tent  and  the 
huts  w'ith  the  mountains  behind  them  resemble  the  huts  of  'Adhra  with  the  moun¬ 
tain  chain  overlooking  it,  1  suspect  that  the  camels  are  the  same  as  those  in  the 
photograph  at  page  84  and  that  they  represent  pack  camels  carrying  cotton  from 
DSud  an-Nebki’s  farm  to  Damascus  and  photographed  at  the  mosque  of  'Adhra 
In  the  drawing  at  page  132  entitlerl  “On  the  March’’  the  Countess  and  her  com¬ 
panions  are  riding  on  pack  saddles!  In  this  as  well  as  in  the  figure  at  page  78  Prince 
Sultan  and  his  horse  riders  are  carr>’ing  bunduqiyye  rifles,  whereas  in  reality  they 
would  be  ashamed  to  be  seen  with  such  antiquated  wea|K)ns.  The  figure  at  page 
142,  said  to  represent  Arabs  from  Zilfi,  is  a  photograph  taken  near  the  Roman  vault 
at  'Adhra;  the  tomb  of  the  saint  belongs  in  the  field  southwest  of  the  village  and  not 
in  the  vicinity  of  Zilfi  where  the  Wahhabites  long  since  would  have  destroyed  it. 
The  figures  at  page  168  were  taken  in  the  vicinity  of  Suq  Wadi  Barada,  west  of 
Damascus,  and  have  nothing  to  do  w'ith  the  village  of  Hanakiyah,  east  of  Medina. 
Furthermore,  no  Bedouin  woman  would  ever  dress  in  the  manner  in  which  the 
authoress  appears  in  the  frontispiece. 

These  and  many  other  details  which  might  readily  be  cited  show  us  that  the 
book  in  part  at  least  is  palpably  fictitious  and  that  it  is  probably  based  wholly  on 
observations  made  by  the  authoress  in  the  immediate  vicinity  of  Damascus  supple¬ 
mented  by  a  none  too  ingenious  imagination.  Alois  Mcsil 

The  Great  Barrier  Reef  ok  Australia 

J.  P.  Thomson  and  Charles  Hedley,  edits.  Reports  of  the  Great  Barrier  Reef 
Committee.  Vol.  i,  xii  and  175  pp.;  maps,  diagrs.,  ills.,  bibliogr.,  index.  Trans. 
Royal  Geogr.  Soc.  of  Australasia  {Queensland),  Vol.  i,  1924  (Special  Ser.),  1925. 
lOs.  93^  X  6  inches. 

At  the  suggestion  of  the  Royal  Geographical  Society  of  Australasia,  centered  at 
Brisbane,  Queensland,  the  scientific  societies  of  the  Commonwealth  have  organized 
a  large  committee  “to  investigate  the  origin,  growth  and  natural  resources  of  the 
Great  Barrier  Reef.’’  With  a  length  of  about  1000  miles  and  an  enclosed  lagoon  from 
20  to  70  miles  in  width,  the  Great  Barrier  Reef  is  the  largest  coral  reef  in  the  world. 
At  the  time  of  writing  a  letter  received  from  Sir  Matthew  Nathan,  Hon.  Chairman 
of  Barrier  Reef  Committee,  states  that  the  boring  through  Oyster  cay,  some  20 
miles  from  Cairns,  has  been  carried  down,  largely  through  loose  stuff,  for  450  feet 
without  the  foundation  rock  being  reached  and  is  being  continued. 

The  field  of  study  has  been  wisely  defined  as  including  the  Queensland  coast  as 
well  as  the  reef  and  its  lagoon.  Charles  Hedley'  of  the  Australian  Museum  at  Sydney 
(whose  death  unfortunately  occurred  on  Sept.  14  last)  was  appointed  as  full-time 
scientific  director,  and  a  new  serial,  the  Transactions  of  the  Royal  Geographical 
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Sodety  of  Australasia  (Queensland),  established  at  Brisbane,  to  publish  the  results 
of  investigation  as  they  are  reported.  The  first  volume  of  the  Transactions  was 
issued  in  1925  and  contains  16  articles,  mostly  rather  brief. 

The  leading  article  is  "A  Geological  Reconnaissance  in  North  Queensland”  by 
Professor  H.  C.  Richards,  vice  chairman  and  secretary  of  the  committee,  and  Mr. 
Charles  Medley.  It  is  not  very  penetrating  with  regard  to  the  main  problem,  namely, 
the  foundation  of  the  barrier  reef,  which  indeed  can  hardly  be  reached  in  a  pre¬ 
liminary  study.  And  in  some  respects  the  paper  is  unconvincing.  Thus,  the  state¬ 
ment  concerning  two  sandstone  islands  of  gently  anticlinal  structure  between  the 
islands  in  the  lagoon:  “Consideration  of  the  shore  lines  on  both  sides  [of  the  channel] 
suggests  that  the  sandstone  mass  has  opened  out  or  cracked  roughly  along  the  axis 
of  the  anticline,  for  the  peninsulas  on  the  one  side  fit  into  the  bays  on  the  other 
side  It  would  strike  a  lay  observer  that  some  unusual  disruptive  force  had  been  in 
operation  here.  There  would  no  doubt  be  a  series  of  minor  cracks  at  right  angles 
to  the  main  crack  along  the  axis,  and  the  disposition  of  the  bays  on  either  side  of  the 
channel  are  no  doubt  governed  by  these  cross  fractures.”  A  lay  observer  would  be 
a  very  t)oor  adviser  in  such  a  problem;  and  it  may  surely  be  questioned  whether 
cross  cracks  would  account  so  well  for  tne  infitting  of  peninsulas  and  bays — an 
infitting  which  an  outline  map  shows  not  to  be  very  precise — so  well  as  the  drowning 
of  a  slightly  sinuous  anticlinal  valley,  eroded  previous  to  the  submergence. 

A  pa|)er  on  “The  Natural  Destruction  of  a  Coral  Reef,”  by  Hedley,  records  the 
effect  of  a  heavy  rain  in  1922 — 55  inches  were  measured  at  a  near-by  station — in 
killing  one  of  the  shore  fringes  of  which  Saville  Kent  gives  fine  plates  in  his  famous 
and  magnificently  illustrated  work  on  the  Great  Barrier.  A  report  by  the  same 
observer  on  the  Townsville  plain,  apparently  a  worn-down  area  of  weak  rocks — 
“a  readjustment  to  a  new  base  level  consequent  on  a  large  subsidence” — is  in  part 
more  interrogative  than  affirmative:  “What  forecast  is  there  whether  the  earth 
movements  so  energetically  performed  in  the  ante- pen  ultimate  cycle  will  continue, 
augment,  decrease,  or  cease?  It  is  suggested  that  these  movements  originate  in  the 
sinking  of  the  floor  of  the  Carpenter  Deep.  For  its  area  this  deep  is  already  pro¬ 
found.  If  that  depth  has  now  reached  equilibrium,  a  period  of  stability  for  the  shore 
may  be  due.  But  if  the  Carpenter  Deep  shall  continue  to  sink  from  great  to  greater 
depths,  then  the  coast  may  be  racked  to  correspond.”  An  evident  alternative  is 
that  then  the  coast  may  continue  a  very  tranquil  subsidence. 

Lieutenant  W.  E.  J.  Paradice  contributes  a  descriptive  paper  on  the  coral  pinnacles 
that  rise,  tower-like,  in  the  quiet  lagoon  waters  back  of  the  main  reef;  and  in  connec¬ 
tion  with  this  pa(>er  is  the  frontispiece,  an  airplane  photograph  of  an  isolated  reef 
from  a  height  of  10,000  feet;  the  reef  and  the  shoal  in  its  rear  stand  out  with  a  white 
rim  of  surf  foam  from  the  black  of  the  deeper  water. 

Several  papers  on  the  physiographic  evolution  of  certain  coastal  areas  are  con¬ 
tributed  by  F.  Jardine,  science  research  scholar  of  the  University  of  Sydney,  in  which 
various  river  changes  appear  to  be  well  worked  out;  but  the  bearing  of  these  changes 
on  the  origin  of  the  Barrier  Reef  is  not  made  clear;  the  effect  of  a  small  volcano  of 
recent  eruption  in  diverting  the  course  of  a  river — truly,  a  good  item,  but  only  of 
local  interest,  and  already  described  by  DaneS  14  years  ago — is  given  unnecessary 
prominence.  A  serviceable  map  of  the  coast,  the  lagoon,  and  the  reef  closes  the 

W.  M.  Davis 


Climate  of  Quaternary  Times  in  Mexico 


Fritz  Jaeger.  Forschungen  fiber  das  diluviale  Klima  in  Mexiko.  viii  and  64  pp.; 
maps,  diagrs.,  ills.  Petermanns  Mitt.  Ergdnzungsheft  No.  igo,  1926. 

The  Basin  of  Mexico  and  the  region  to  the  north  were  in  Pliocene  and  Pleistocene 
time  occupied  by  a  large  fresh-water  lake.  On  Ixtaccihuatl  the  snow  line  lay  at 
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least  800  to  900  meters  lower,  and  the  glaciers  extended  fully  1180  meters  below  their  ' 

modem  termini.  The  climate  of  the  Mexico  basin,  now  arid,  was  consequently  then  ’’ 

humid;  but  whether  this  was  due  to  heavier  rainfall  or  decreased  evaporation  «  ' 

account  of  the  lower  temperature  has  not  been  determined.  So  far  only  one  high- 

water  stage  has  been  found  recorded.  On  climatological  grounds  it  is  believed  that 

the  highest  water  stand  coincided  with  the  maximum  glaciation  in  the  mountains 

However,  at  least  the  highest  water  stand  was  perhaps  not  fully  contemporaneous  ■ 

with  the  climax  of  the  glaciation  under  higher  latitudes;  it  may  rather  have  cor-  - 

responded  in  time  to  the  early  ice  retreat  (Ernst  Antevs;  The  Big  Trees  As  a  Climatic 

Measure,  Carnegie  Instn.  Publ.  No.  JS2,  1925,  pp.  60  and  74).  Jaeger  points  out  that 

various  supposed  evidences  for  changes  of  the  humidity  on  the  equatorial  border  of 

the  arid  belts  in  Africa  are  fictitious  and  that  the  once  greater  moisture  in  this  belt 

in  Mexico  need  not  have  had  correspondence  elsewhere.  r-  . 

^  Ernst  Antevs 

The  Tides  for  the  General  Reader 

H.  A.  Marmer.  The  Tide,  xi  and  282  pp.;  maps,  diagrs.,  ills.,  index.  D.  Appleton 
&  Co.,  New  York  and  London,  1926.  $2.50.  8J^  x  5^^  inches. 

The  phenomena  of  tides  are  so  marked  and  their  effects  so  important  in  the  in¬ 
dustrial  life  of  a  country  that  a  really  satisfactory  book  on  the  subject  is  to  be  wel¬ 
comed.  It  is  not  an  easy  matter  to  write  about  tides;  for  the  subject  has  many 
difficulties,  and  considerable  restraint  is  necessary.  As  Mr.  Marmer  points  out,  it 
is  as  difficult  to  disprove  some  of  the  theories  offered  by  sundry  would-be  exponents 
of  the  subject  as  it  is  to  disprove  the  statement  that  "the  moon  is  made  of  green 
cheese."  We  know  very  little  about  the  tides  in  the  main  oceans,  and  consequently 
our  knowledge  of  the  propagation  of  tides  has  been  acquired  chiefly  by  considering 
the  coastal  phenomena:  in  fact,  we  have  truly  touched  only  the  fringe  of  the  subject. 

Such  knowledge  as  we  possess  concerning  oceanic  tides  is  largely  based  upon  diffi¬ 
cult  mathematical  researches.  Consequently  Mr.  Marmer,  when  he  touches  on 
these  matters,  frequently  falls  back  ujwn  the  authority  of  the  mathematicians; 
perhaps  some  readers  might  consider  him  over-cautious  in  this;  but  when  one  has 
had  to  read  some  of  the  "explanations”  offered  annually  by  non-scientific— or, 
more  precisely,  by  non-mathematical — writers  one  cannot  blame  him  for  excess  of 
caution.  The  external  forces  are  very  accurately  known,  and  Mr.  Marmer  deals 
with  these  forces  and  the  response  of  the  tide.  He  then  deduces  some  of  the  prin¬ 
cipal  characteristics  that  may  be  found  in  the  tide  at  some  place  or  other,  and  conse¬ 
quently  when  such  are  noticed  we  can  refer  them  back  to  the  original  cause.  Where 
most  writers  come  to  grief  is  in  the  attempt  to  trace  all  the  intermediate  stages; 
thus  much  has  been  made  of  the  wave  theory  of  tides,  it  being  supposed  that  the 
tides  are  largely  generated  in  the  great  belt  of  water  encircling  Antarctica  and  that 
all  other  tides  are  offshoots  of  these.  Such  a  theory  has  been  severely  criticized, 
and  it  would  not  be  upheld  today  by  any  informed  writer.  Mr.  Marmer  refers 
to  these  theories,  of  course,  and  to  others,  especially  to  those  put  forward  by  the 
late  Dr.  Harris,  of  the  Coast  and  Geodetic  Survey.  Undoubtedly  these  latter 
theories  have  helped  us  to  get  onto  right  lines  even  if  the  detailed  applications  are 
not  generally  accepterl.  Thus  Mr.  Marmer  wisely  omits  the  charts  of  "cotidal 
lines,”  but  in  view  of  recent  work,  it  is  to  be  regretted  that  he  did  not  include  a 
specimen  chart  for  one  of  the  regions  for  which  the  tidal  r^ime  is  substantially 
known. 

We  do  not  wish  to  leave  the  impression  that  the  tidal  motion  out  at  sea  is  the 
principal  source  of  interest  in  tides.  The  phenomena  in  bays  and  rivers,  the  relation 
of  current  to  elevation,  the  effects  of  wind  and  barometric  pressure  are  all  of  very 
great  interest  and  imjiortance,  especially  as  many  of  these  are  capable  of  accurate 
explanation.  Many  legitimate  explanations  are  furnished  in  the  book,  and  simple 
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calculations  are  given  wherever  it  is  not  necessary  to  put  the  onus  on  the  mathema¬ 
tician.  .A  >i>ecial  chapter  is  devoted  to  the  flood  and  ebb  in  New  York  Harbor,  being 
chiefly  the  account  of  Mr.  Marmer's  own  researches;  this  chapter  will  probably 
interest  the  specialist  rather  than  the  general  reader,  because  of  the  great  detail, 
but  the  general  reader  will  be  interested  in  the  chapter  on  the  greatest  tide  in  the 
world.  Of  course  it  was  necessary  to  say  something  about  tidal  power,  and  the  author 
gives  a  brief  summary  of  a  recent  English  book.  A  chapter  is  devoted  to  the  effects 
of  tidal  friction  on  the  motion  of  the  moon;  but  it  is  regretted  that  “the  mathema¬ 
tician"  in  general  is  credited  with  the  estimates  of  tidal  friction,  whereas  our  knowl¬ 
edge  is  due  almost  entirely  to  the  work  of  Taylor  and  Jeffreys. 

The  methods  whereby  tides  are  predicted  are  considered  in  three  chapters  dealing 
respectively  with  Tide  Tables,  Harmonic  Analysis,  and  Harmonic  Prediction. 
There  seems  to  be  a  fatality  about  the  diagram  of  operation  of  a  tide-predicting 
machine,  and  the  author  is  in  good  company  when  his  curve  has  only  half  the  range 
indicated  by  the  crank!  However,  these  chapters  are  well  written  and  are  based 
upon  the  personal  experience  of  the  author  as  a  member  of  a  national  organization 
concerned  with  the  production  of  tide  tables. 

The  book  is  well  printed,  with  only  one  serious  blemish  due  to  the  interchange 
of  two  or  three  lines  on  p.  168.  It  is  commended  as  the  most  comprehensive  book  in 
the  English  language  for  the  general  reader  interested  in  the  tides,  and  it  is  note¬ 
worthy  for  accuracy  as  well  as  for  lucidity.  ^  y  Doodson 


Ptolemy’s  Geography 

Otto  Cuntz.  Die  Geographic  des  Ptolemaeus:  Galliae,  Germania,  Raetia,  Nori- 
ctun,  Pannoniae,  Dljrricum,  Italia,  v  and  225  pp.;  maps,  indexes.  Weidmannsche 
Buchhandlung,  Berlin,  1923. 

Ptolemy,  the  last  of  the  great  Greek  geographers,  worked  at  Canopus  near  Alexan¬ 
dria  in  the  first  half  of  the  second  century  of  our  era.  His  "Geography,”  as  is  well 
known,  exerted  much  influence  on  the  progress  of  geographical  science  in  later  antiq¬ 
uity  and  during  the  Middle  Ages,  especially  among  the  Moslems.  With  the  re¬ 
discovery  of  Greek  in  the  early  Renaissance  its  influence  became  felt  in  Western 
Europe,  where  the  “Geography”  was  very  popular  until  the  discovery  of  .America  and 
the  circumnavi^’ation  of  Africa  ushered  in  newer  conceptions. 

Much  of  the  importance  of  Ptolemy’s  work  was  due  to  its  form  rather  than  to  its 
originality.  Though  it  was  one  of  the  greatest  attempts  in  antiquity  to  systematize 
geographical  knowledge,  an  analysis  of  its  contents  has  shown  that  the  “Geography” 
is  nothing  more  than  an  industrious  compilation.  The  text,  apart  from  the  intro¬ 
ductory  sections  of  Book  I  and  the  concluding  ones  of  Book  VIII,  is  a  mere  list  of 
places  arranged  according  to  their  latitudes  and  longitudes,  the  plan  of  the  author 
excluding  all  descriptive  matter  beyond  a  few  short  references.  The  “Geography” 
is  obviously  the  work  of  a  scientist  more  interested  in  astronomy  than  in  geography. 

The  impressive  tables  of  geographical  coordinates,  however,  gave  to  the  “Geog¬ 
raphy”  a  scientific  appearance.  But  modern  scholars  have  made  it  increasingly  evi¬ 
dent  that  this  scientific  character  is  only  apparent;  not  only  are  towns  and  groups  of 
towns  wrongly  placed  and  frontiers  distorted,  but,  in  a  word,  most  of  the  latitudes 
and  longitudes  were  never  scientifically  computed  at  all.  It  has  been  shown  that 
the  latitudes  of  only  seven  places  in  Egypt  were  known,  and  Egypt  had  long  been 
the  home  of  geography.  As  in  the  supposed  case  of  Marinus  of  Tyre,  upon  whose 
work  that  of  Ptolemy  was  to  a  large  extent  based,  the  latter’s  whole  imposing  cata¬ 
log  has  long  been  thought  to  have  been  erected  on  imperfect  estimates  from  existing 
Roman  Itineraria,  or  road  routes,  and  Peripli,  or  sailing  routes.  This  explains 
Ptolemy’s  ill  repute  today  and  the  fact  that  scholars  use  him  only  with  the  utmost 
care  where  his  data  are  unique  and  neglect  him  where  other  material  is  available. 
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Only  in  the  last  few  years  have  serious  attempts  been  made  to  prove  the  inference 
of  Ptolemy’s  method  in  detail,  and  until  that  of  Dr.  Cuntz,  under  review,  none  of 
these  have  yielded  comprehensive  results. 

For  the  purpose  of  his  investigation,  Dr.  Cuntz  chose  that  part  of  the  “Geograph>’’ 
which  covers  an  important  section  of  the  Roman  Empire  about  which  both  Ptolemy 
and  the  Itineraria  were  especially  full — Italy,  the  four  Gauls,  and  the  Danube 
lands  Raetia  (and  Vindelicia),  Noricum,  and  the  two  Pannonias  as  far  as  Vimina- 
cium  and  the  Save.  His  chief  results  appear  in  the  convenient  form  of  an  alphabetic 
map  commentary  in  the  concluding  chapter.  With  this  as  a  base,  a  rectified  Greek 
text  of  the  sections  chosen  was  (x>nstructed,  accompanied  by  a  critical  apparatus  and 
shorter  commentary.  In  another  chapter  Dr.  Cuntz  compares  location  data  found 
astronomically — a  few  of  which  Ptolemy  gives,  but  without  distinguishing  them 
from  the  rest — with  those  found  in  the  Itineraria,  thereby  discovering  that  Ptolemy 
used  several  centers — Rome,  Mediolanum,  Aquileia,  etc.,  ten  in  all — from  which 
distances  were  reckoned  and  that  these  distances  agree  each  time  with  the  Itineraria. 

Cuntz's  results  may  be  said  to  be  definitive.  What  others  had  assumed  in  respect 
to  Ptolemy’s  indebtedness  to  the  Itineraria  or  had  proved  in  a  few  cases.  Dr.  Cuntz 
has  proved  for  a  large  part  of  Ptolemy’s  work  and  thereby  has  disclosed  the  method 
followed  by  the  geographer  throughout. 

Walter  Woodburn  Htoe 

The  Smoke  Problem 

Napier  Shaw  and  J.  S.  Owens.  'The  Smoke  Problem  of  Great  Cities,  xvi  and  301 
pp.;  diagrs.,  ills.,  index.  Constable  &  Co.,  Ltd.,  London,  1925.  22s.  6d.  9 
X  6  inches. 

J.  B.  Cohen  and  A.  G.  Ruston.  Smoke:  A  Study  of  Town  Air.  New  enlarged 
edit,  xii  and  108  pp.;  map,  diagrs.,  ills.,  index.  Edward  Arnold  &  Co.,  London, 
1925.  8s.  6d.  8H*5H  inches. 

“  Public  opinion  has  often  been  vocal  after  a  day  of  black  darkness,  but  only  a 
few  enthusiasts  regard  the  making  of  no  smoke  as  a  duty  which  they  owe  to  the 
community  irrespective  of  legal  penalties.”  There  is  a  slight  Hibernicism  in  "the 
making  Of  no  smoke,”  but  we  heartily  agree  with  the  authors  of  “The  Smoke  Prob¬ 
lem  of  Great  Cities”  that  “making  smoke”  and  polluting  the  air  is  an  offense 
against  man  and  nature. 

They  tell  us  that  during  an  ordinary  clear  day  in  London  there  are  in  a  cubic 
centimeter  of  atmosphere  300  solid  particles;  and  on  a  foggy  day  40,000  such  par¬ 
ticles.  The  difference  is  due  to  smoke.  It  is  interesting  to  know  that  Royal  Procla¬ 
mations  prohibiting  the  use  of  coal  were  disregarded  as  far  back  as  1307.  It  is  said 
that  one  man  who  disobeyed  the  king’s  command  was  tried,  condemned  to  death, 
and  executed  for  burning  sea  coal  in  London. 

The  chapter  on  the  Natural  Ventilation  of  Great  Cities  throws  a  flood  of  light 
Ufion  the  formation  of  “decks”  or  “lids”  represented  by  inversion  layers,  that  b 
stratification  when  temperature  increases  with  height.  On  an  ordinary  day  the 
lapse  rate  of  temperature  is  about  l  degree  centigrade  for  every  200  meters;  but 
during  inversions  it  is  warmer  aloft,  and  the  chilled  surface  air  remains  at  the  bot¬ 
tom.  Now  it  is  under  such  conditions,  associated  with  stagnant  anticyclonic  cir¬ 
culation  that  London,  Paris,  and  New  York  experience  their  worst  fogs.  The  smoke 
from  chimneys,  especially  house  chimneys,  is  trapped  and  held  in  this  bottom  “lid" 
or  layer.  Our  authors  say  “there  is  no  chance  for  the  smoke  to  reach  500  meters 
where  the  wind  very  seldom  fails;  it  is  all  kept  down  easily  within  the  level  of  a 
little  more  than  the  top  of  St.  Paul’s  and  we  get  a  concentrated  mixture  of  air  and 
smoke.” 
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There  is  another  type  of  fog  the  explanation  of  which  we  have  not  previously 
seen.  In  winter  over  London  there  are  two  conflicting  air  currents — a  cold  stream 
from  the  east,  called  Continental,  and  a  warm  stream  from  the  west,  the  Atlantic. 
The  westerly  current  turns  north  and  goes  to  Spitsbergen.  The  easterly  current 
divides,  one  part  turning  north  and  running  side  by  side  with  the  westerly,  making 
two  Streams  with  marked  difference  in  temperature.  Another  part  turns  south,  and 
so  there  is  a  triangular  patch  of  dead  air,  so  to  speak.  This  gives  a  cloud  zone  at  some 
height,  which  makes  a  gloomy  day,  but  different  from  the  smoke  fog  condition. 

Two  dwellers  in  a  smoky  city,  Leeds,  are  joint  authors  of  the  serviceable  little 
book  "Smoke:  A  Study  of  Town  Air.”  Both  have  long  studied  the  problem  of 
smoke  control  in  manufacturing  cities  and  towns.  They  tell  us  that  as  one  passes 
out  from  the  center  of  Leeds  the  solid  impurities  in  the  air  are  decreased  50  per  cent 
at  the  distance  of  one  mile,  84  per  cent  at  2.5  miles,  and  95  per  cent  at  3  miles. 
Evidently,  then,  there  is  a  great  waste  of  unburnt  coal  within  a  short  distance. 

The  book  deals  mostly  with  various  analyses  of  the  soot  tar  in  town  and  city 
atmospheres.  At  Hunslet,  in  Leeds,  281  tons  of  insoluble  matter  are  carried  down  by 
the  rain  or  otherwise  deposited  on  each  square  mile  each  year;  and  two  per  cent  of 
this  is  tar.  At  Central  Birmingham  483  tons,  at  Glasgow  210,  at  London  263,  at 
Newcastle  404,  at  Rochdale  542  are  thus  deposited.  Much,  however,  depends  upon 
the  location  of  the  collecting  gauges  with  respect  to  wind.  Factory  furnaces  produce 
soot  that  has  less  tar  than  that  from  chimneys  of  dwelling  houses.  The  combustion 
is  better,  and  so  there  is  more  ash. 

The  latest  and  most  detailed  studies  on  the  effect  of  soot  on  vegetation  are  given. 
Soot  blocks  up  the  stomata,  impedes  transpiration,  limits  the  assimilation  of  carbon 
dioxide,  and  because  of  its  acidity  has  a  more  or  less  corrosive  effect.  Among  plants, 
conifers  seem  to  be  the  most  sensitive  to  injury  from  soot  deposits.  There  are 
excellent  photographic  reproductions  of  the  rings  of  growth  of  a  Scotch  fir  that  clearly 
show  how  growth  was  checked  by  smoke  contamination  and  acid  fumes  due  to  the 
building  and  operation  of  a  factory  near  by. 

Alexander  McAdie 


Yearbooks  of  the  South  Swedish  Geographical  Society 

Sydsvenska  Geografiska  Skllskapet  Arsbok.  1925;  Arsbok.  1926.  [Vol.  i],  1925, 
247  pp.;  maps,  ills.,  bibliogr.;  iVol.  2],  1926, 244  pp.,  maps,  ill.,  bibliogr.  Gleerup- 
ska  Universitetsbokhandeln,  Lund,  1925  and  1926.  9J^  x  6^  inches. 

The  South-Swedish  Geographical  Society  was  founded  on  May  16,  1925,  on 
the  initiative  of  Professor  Helge  Nelson  of  Lund.  Its  chief  object  is  a  wider  dis¬ 
semination  of  geographical  knowledge  in  general  and  about  Sweden  in  particular. 
The  Society  publishes  a  yearbook  edited  by  Professor  Nelson,  the  first  two  vol¬ 
umes  of  which  have  appeared.  The  first  volume  contains  ii  articles,  including 
studies  of  the  physical  and  human  geography  of  Southern  Sweden,  Swedish  settle¬ 
ments  in  North  America,  the  pre-Columbian  history  of  the  Maya  Indians,  terrace 
cultivation  in  the  Mediterranean  region,  etc.  The  six  articles  of  the  second  volume 
deal  with  the  agricultural  regions  of  Scania,  pastoral  life  in  an  area  of  northern 
Sweden,  peat  investigations  in  Scania,  movements  of  peoples  and  frontiers  in  the 
Balkan  Peninsula  and  in  western  Asia,  the  Peninsula  of  Yucatan,  and  the  irrigated 
regions  of  the  earth.  The  volumes  also  give  lists  of  Swedish  geographic  literature 
for  the  years  1924  and  1925.  The  articles  are  richly  illustrated  with  good  photo¬ 
graphs  and  excellent  maps. 

The  usefulness  of  the  volumes  is  much  reduced  by  the  fact  that  they  are  pub¬ 
lished  exclusively  in  a  little-known  language.  It  would  be  to  the  advantage  of  all. 
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if  peoples  writing  in  any  other  language  than  English,  German,  or  French  realized  ^ 
the  necessity  of  giving  at  least  adequate  resum^  in  one  of  the  languages  mentioaed.  ^ 

Ernst  Antbti 

CORRESPONDENCE 

London  School  of  E^nomics  and  Political  Science 
London,  England,  December  ii,  1926 

To  the  Elditor  of  the  Geographical  Review: 

I  have  read  with  much  pleasure  Mr.  Ellsworth  Huntington’s  kind  and  appreda* 
tive  review  of  my  book  "The  Dravidian  Element  in  Indian  Culture”  {Geogr.  Ra., 
Vol.  16,  1926,  pp.  680-681). 

I  should  like  to  take  this  opportunity  of  pointing  out  that  since  its  publicatM 
my  main  contention  has  been  unexpectedly  and  conclusively  proved  by  the  explora¬ 
tions  at  Harap(>a  and  Mohenj-Daro  (in  the  Scinde  and  Punjab)  proving  the  existence 
in  India  of  pre-Aryan  cities  of  high  civilisation  and  of  the  very  closest  affinity  with 
the  Sumerian  culture  of  B.  C.  3500. 

As  Mr.  Huntington  refers  specially  to  my  s()eculations  with  regard  to  the  origin 
of  the  Brahman  caste,  and  of  its  authoritative  status,  I  should  like  to  add  that  Dr. 
Pargiter’s  recent  book  “Ancient  Indian  Historical  Tradition"  contains  a  thorough 
examinatioj^  of  the  information  available  in  Sanscrit  literature  on  this  subject.  He 
shows  (p.  305)’  that  the  earliest  Brahmans  were  non-Aryan,  that  they  were  rather 
wizards  and  medicine  men  than  priests  (p.  308),  but  held  very  high  rank,  equal  to 
princes,  and  after  the  Aryan  invasion  intermarriages  took  place  on  a  considerable 
scale  between  these  Dravidian  Brahmans  and  families  of  Aryan  chieftains;  and  thus 
great  and  powerful  Brahman  families  were  established,  gradually  dropping  magical 
pretensions  and  t>ecomi^g  a  priestly  caste. 

*  -  •  .i  #  Yours  faithfully, 

'  i  ‘  ■  a  Gilbert  Slater 


